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Tahuantapoc. Tha caotrsl aagaant is well 
datlnad to depths of 200-223 km, and appears 
to ba continuous. Tha nor thorn and southern 
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Since December 1978, the Pioneer Venus 
Orbiter (PVO) lias been orbiting Venus once 
every 24 hours in a ne.Tr polar, highly eccen- 
tric orbit with apoapsis of about 12 Venus ra- 
dii and a peri apsis as low as 1-10 km. The 
spacecraft carries instruments for remote 
measurements of the surface, the atmo- 
sphere, and the clouds of Venus, as well as 
instrumentation for in situ measurements of 
its thermosphere, ionosphere, and magnetic 
held environment and die incident solar wind 
parameters. These instruments were de- 
scribed in a special issue of the IEEE Transac- 
tions on CnuciVure and Remote Sensing [ 1980]. A 
dedicated issue of the Journal of Geophysical 
Research [1980] described the mission, its 
goals, and many of its early scientific results. 
The Vfmu book [Hunten et ai, 1983] present- 
ed many review articles dial summarized die 
more complete results and analysis available 
at diat time. Two of the several major goals 
of the mission have been to perform explor- 
atory measurements of the upper atmosphere 
and ionosphere of Venus and to investigate 
the interaction of the solar wind with the at- 
mosphere of such an un magnetized planet. 
The purpose of this paper is to call attention 
to the way in which secular changes in the 
PVO orbit are permitting these goals to be 
achieved. Note that we have addressed only 
the effect of orbital evolution only upon (he 
in situ measurements. Clearly, die remote 
measurements of cloud patterns and ultravio- 
let emissions from the atmosphere will bene- 
fit from both the long baseline of observing 
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time and Lhe changing observing altitude and 
angles. 

A very low periapsis altitude was selected to 
permit measurements of the atmosphere and 
ionosphere down to the lowest altitudes con- 
sistent with aerodynamic heating and drag 
limitations. Onboard propulsion was used 
during the first two and one half Venus years 
(224 Earth days/Venus year) to maintain the 
orbit against the perturbing effects or the so- 
lar gravitational held which would otherwise 
have caused periapsis to rise quickly out of 
the atmosphere. By the summer or 1980. the 
initial hydrazine fuel supply of 68 pounds 
had been reduced to 11.5 pounds, and it 
would soon have become impossible to keep 
periapsis at the desired low altitudes. At that 
lime the PV Science Steering Group decided 
that the remaining fuel should be saved For 
the maintenance of spacecraft attitude and 
for orbit adjustments that might be found de- 
sirable in the future. Thus, since 1980 the or- 
bit has risen steadily. Figure 1 shows the alti- 
tude of periapsis since orbital injection, with 
the solid line showing the projected altitude 
through 1992. Also shown is an 81 day run- 
ning average of the Fm.? cm radio noise in- 
dex of solar activity and a projection of this 
through the next solar cycle based on the 
mean of sunspot numbers in cycles 8-20. 

Periapsis reached 1900 km altitude in the 
spring of 1984 and is expected to peak at 
2240 km in the summer of 1986. [f no fur- 
ther orbit maneuvers arc performed, periap- 
sis will return to the lower atmosphere in 
1992. In addition to these changes in periap- 
sis altitude, by that Lime the latitude of per- 
iapsis will have moved steadily from its origi- 
nal location at 17° north to a final position at 
about 1 1 D south. 

This rise in periapsis added a new dimen- 
sion to exploration of the near Venus envi- 
ronment, in particular providing inclination 
on the con figuration and temporal variability 
of die bowshock and ionopausc. This is illus- 
trated on die cover (left) which shows how 
the oibii encountered die shuck and iuiiu- 
pausc during die first 8 Venus years. As die 
orbit swept di rough all solar angles in each 
Venus year (only the noon and midnight po- 
sitions are shown) it crossed die bowshock 
(blue [mints) and the imiupuiise (green 
poinu) twice per passage. The individual 
crossing locations shown here were identified 
by lhe Langmuir piube measurernc-uis »>n die 
spacecraft. The solid blue and green lines 
represent computer fits to the measured 
shock and ionopause points assuming azi- 
muthal symmetry [Theis etal., 1980a, 19806 ], 
while die dashed green line and question 
mark are intended to convey our ignurance 
of how far the ionosphere may extend be- 
hind the planet 

. After periapsis maintehance was abandoned 
in 1980, the orbit rose quickly out of the day- 
side ionosphere but continued in encounter 
the nightstde ionosphere on nearly every pas- 
sage. Thus, the downstream extent of the 
ionosphere could still hol be determined. The 
coverage of the upstream shock also was in- 
complete in the data obtained through 1983. 
Only occasionally was the shock close enough 
to Venus to allow in situ sampling of its nose 
(sub-solar) region, and these must have oc- 
curred during conditions of unusually large 
solar wind mach number. Thus, the average 
location and shape of the upstream shock still 
cannot be determined, but can only be ex- 
trapolated from data taken at higher lati- 
tudes, assuming an overall shock configura- 
tion. Such an assumption is particularly unde- 
sirable for the nose region of a 
nonmagnetized obstacle like Venus. 

The sampling of the nose region will con- 
tinue to improve, however, between 1984 and 
1986 as periapsis continues to move upward 
and equatorward. This is shown in the yellow 
orbits that have been added on the cover il- 
lustration (middle). The periapsis altitude in 
1986 is still slightly below the expected aver- 
age nose altitude of the shock (blue curve) 
which is based on the existing PVO data cor- 
responding to solar maximum conditions. 
However, the Venera 9 and 1 0 measurements 
of the Venus shock [Slavin et aL, 1980] sug- 
gest that the shock forms closer to Venus at 
solar minimum. If so, £VO passages through 
the dayside at solar minimum in 1986 can be _ 
expected to sample the nose region regularly 
and even pass enilrely'outside of the shock 
on many occasions. The data from sudi or- 
bits as these will provide valuable information 
on processes occurring just upstream pf the 

Venqs shock, till 

A further interesting aspect of the shock 
sampling expected in 1986 Is also evident on 
the cover (irfiddle). At this time the periapsis 
portion of the orbit and the-aVerage shock 
position will be nearly coinddenl. Since the 
shock location is highly variable m response 
to changes in solar wind conditions and 
changes in the obstacle M on many occa- 
sions it will likdy expand and contract across 
the orbit mapy times' within .each passage, al- 
lowing measurements to te conducted ahnost 
simultaneously ahead, and behind the jdiock. 

. Suppling of the downstream ionosphere .. 

. .and Its interface with the Venus wake lytU - 


also improve in the interval between now and 
1986. It seems likely, however, front lhe ex- 
amination of existing data, that the iono- 
sphere will often extend much further down- 
stream than even the 1986 orbits will reach. 
Bui the data obtained during this interval 
(corresponding to the declining portion of 
the solar cycle) may be of great value in ex- 
ploring the response of the tail ionosphere 
and the near night-side wake of the planet to 
long-term changes in solar activity. 
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Fig. 1. The altitude of periapsis 
through January 1984 (heavy line) extrap- 
olated through atmospheric entry early in 
1992 (light line). Also shown is an 81 day 
average of die Fm? cm radio index of so- 
lar activiiy with an cxini|Hilation through 
1992 hased on the mean sunspot activiiy 
for solar cycles 8-20. 


The question of what lo do with the re- 
maining fuel is a maticr of frequent discus- 
sion in PV science team meetings. Small 
amounts or fuel are needed to maintain the 
spin axis attitude tli.u is required to keep the 
despun telemetry amciiiia [jointed at the 
Earth. Uncertain ties in the iiniuinaL fuel re- 
serve of 1 1.5 lb require a conservative margin 
of reserve of a few pounds. Some fuel will lie- 
used in February and Mdrch of 1986 lo remi- 
eui the spacecraft spin axis temporarily to 
permit ultraviolet observations of comet I lid- 
ley as it passes near perihelion at a distance 
of less than 0.3 AU from Venus. However, 
consideration is being given to the use of pro- 
pulsion, after the Halley encounter, lo raise 
periapsis to improve and extend die coverage 
oi the upsiieain Ijom dunk ,iin.| the down- 
stream ionosphere and near wnLe. Each 
pound of propellent expended would pro- 
vide approximately 40 km of periapsis 
change. If the data acquired between now 
and the summer of 1986 have not yet provid- 
ed adequate coverage of dicse regions, 
enough fuel will be available to raise periapsis 
altitude to perhaps 2500 km 
. If no furiher orbit adjustments are made, 
the decline of periapsis beyond 1986 will pro- 
vide the coverage represented by the green 
orbits as shown on the cover (right), which 
show periapsis continuing southward and en- 
tering the planet's thermosphere again in 
1992. The sampling conditions at that time 
will differ in several respects from those in 
1979 and 1980 when the first measurements 
of the Venus thermosphere were carried out. 
Periapsis will be in the southern hemisphere 
that Lime, and any interhemispherica! asym- 
metries present in the thermosphere and ion- 
osphere may become evident. A second and, 
perhaps, competing elTect, will be that or so- 
lar activiiy. The level of solar activity will al- 
most certainly be lower in 1992 than tiie ex- 
tremely high values existing in 1979-1980 ' 
when periapsis was last in the thermosphere. 
Since that solar maximum was stronger than 
most, ionosphere and thermosphere data 
were acquired under very perturbed condi- 
tions. The 1991-1992 period.will provide the 
opportunity for observing Lhe Venus atmo- 
sphere at more moderate levels of solar activ- 
ity and, importantly, using the same Instru- 
ments that made the original measurements 
in 1970—1980. It is expected that the remain- 
ing fuel will be used at that time to delay at- 
mospheric entry and burnup as long as possi- 
ble. 

We should add a note of caution, however. 
The PVO solar array hns exhibited a steady 
decline in capability which may begin to limit 
the operation of the scientific instruments be- 
yond about 1986. A variety of power saving 
options are being examined by the Pioneer 
project staff, and we hope that these will per-; 
mil spacecraft operation to continue a Tew 
years longer. It is quite possible that the de- 
clining solar activity will significantly slow the 
solar array degradation and permit opera- 
tions to continue through ultimate burnup in 
1992. Only time will tell, but in the meantime 
the science team looks forward with grtat an- 
ticipation. to several more years of exploration 
on this exciting journey through die outer- 
environment of our sister planet 
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EEZ Bathymetry: 
Ship Time 
Opportunities 

A recent imcragcncy agreement offers the 
prospect of ship time for federal ntid nonfed- 
eral researchers. Under the agreement, re- 
cently signed by John V'. Byrne. Administra- 
tor of the National Oceanic and Atmospheric 
Administration (NOAA), and Dallas L. Peck. 
Director of the U.S. Geological Survey 
(USGS), the two federal agencies have agreed 
to a joinL program of balhymciric mapping of 
the U.S. Exclusive Economic Zone (EEZ) (£oi, 
June 12, 1984, p. 393). These cruises will 
present the opportunity Tor other investiga- 
tors to gather data in conjunction with the 
bathymetric surveys. 

NOAA ships, employing modern multi- 
beam sonars and the best available naviga- 
tion, will conduct the field surveys and proc- 
ess the data. The data and other products 
will be used by NOAA for their nautical 
charting program and by the USGS for their 
geological and geophysical marine map se- 
ries. NOAA plans to produce a new series of 
high resolution bathymetric maps based on 
these data. The data will also be available to 
others via NOAA’s data center in Boulder 
(National Geophysical Data Center, 325 
Broadway, Boulder, CO 80303). 

Two NOAA ships are involved in ihis pro- 
gram. The Surveyor is equipped with the Sea- 
Beam system, which is configured for deep- 
water surveying; the Davidson is equipped 
with a system made by the same manufactur- 
er (General Instruments), known as BS 9 
(Bathymetric Swath Survey System). The BS* 
has a broader swath width (approximately 
250% or water deptjh versus 75% of water 
depth for the Seabcnm) and higher frequent^ 
(36 kHz versus 12 kHz) which makes the BS* 
most Useful Tor sheir and upper continental . 
slope surveys. After test and slmkedown 
cruises (Sunwydr’s in May; DuviriWs in Sep- 
tember) and pending budget approval, 

NOAA plans to devote all of jOaridion's and • 
two thirds of Surveyor's time to EEZ bathy- 


metric surveys start inu' in FY 1985- 
Current plans call ior the two NOAA ships 
to work off the Pacific Coast of the "lower 


48" in FY 1985 and 1986. The initial focus ! 
will be on the outer continental shelf, lhe 
continental slope, and lhe upper rise. Track ' ■ 
lines will be adjusted to provide complete 
coverage with tho swath systems. After com- 
pletion of the Pacific EEZ surveys, the ships . 
will begin work oIT Alaska and Hawaii alter- ’ 
nating on the basis of seasonal weather and ' 
ice conditions. Other Pacific islands covered 
by the EEZ proclamation will be included in • 
subsequent years- No firm plans- have' yet 

; News (cant, on p. J02) 
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Groundwater 1: 
Transport: 

Handbook of 

Mathematical Models (1984 ) 

Waicr Resources Monograph Series 10 


i. Javanclel. C. Doughty, ancl C. F. Tsang, Editors 
240 pages • softbound • illustrations 


$16 


Written in a clear style, (Mis work reviews, selects, ancl demonstrates 
the best and most practical mathematical models to predict the extent 
of gr< iiindwatcr subsurface contamination. Primary emphasis Is given 
to the use of simple formulas and comprehensive tables, resulting In a 
readily usable guide in the field. 

30% Discount to AGU Members 
call: 8 00-42 4*2 4 88 

(202) 4GiM>fH):i (local ik; area or outside contiguous USA) 

Write: American Geophysical Union 
aiiiRi I -lor kla Aw.. N.W. 

Wiishlntfitm, [J.C. 2(HK)$) 

Orders under S5f) must ho prepaid 
m m EW ami*,. 


NeW8 (rnnt. from p. 4(11) 

Ijccii made on surveys or the Atlantic Ocean 

KEZ. 

Both agencies encourage concurrent "pig- 
gyback" observations ami sampling during 
these cruises. Several existing NOAA pro- 
grams (XBT, SST. weather and fisheries ob- 
servations, and water pumping and chemical 
analyses Tor NOAA’s add rain program) will 
participate in this maimer. Observations must 
generally lie comfKttible with underway o|H?r- 
aiions, Iiiii a limited number o! nnstation op- 
erations limy l>e possible. Invesiigaiois wish- 
ing to take advantage nt this ship time with a 
compatible experiment arc encouraged to ub- 
iniu lur titer information Trom Donald E. Prv- 
or. Project Manager (telephone: 31 II -443- 
5875). Submit written proposals to Adm. 

John Bossier, National Ocean Service. 

NOAA. MU I Executive Boulevard, Rockville, 
MD 20852 (telephone: SO I -143-8204). 

Tbit news tout urns coulribtiied Ay Donald Pry- 
or, National Oceanic and Atmospheric Administra- 
tion. Office of Charting and Geodetic Services, 
Rockville. ,\ID 20832. 

IRAS: Other 
Planetary Systems 

The search is on. After IRAS (Infrared As- 
tronomy Satellite) resolved cool (85 K), ther- 
mally emitting masses apparently in orbit 
around the hot (10,060 K) star Vega during 
the spring or 1 983. considerable elforts have 
been made to identify other solar systems and 
planets. Right now observers accept any size 
planets, even 20 p. diameter orbiting panicles 
as in the case of the Vega system, as a step in 
the direction that could conceivably lead to 
discovery of a solar system like our own. (See 
Eos, March 13. 1984. p. 97.) 

In December 1983, IRAS results had been 
processed further. Among the many results, 
IRAS had found another solar system, again 
probably with only prnioplancis.Thc star 
Formulhatit, like Vega, a well-known naviga- 
tional aid, has a similar protnplaneiary sys- 
tem. 

These discoveries were made by infrared 
black-body emission spectrum analysis and 
remarkably well resolved spectrally. The reso- 
lution of IRAS is obtained by means of four 
arrays of infrared ill tc red detectors obtaining 
wavelengths that extend dssmnilnuomly ftom 
12 lu 100 yuu. The nhaorviiiiuiial aperture of 
IRAS is not comparable to that of earth- 
based systems, so there was nut the available 
angular resolution to map out details of the 
proinpLmciury systems as could be done liy 
telescope. IRAS only lasted lesstlian 1 year, 
as Us supply of cryogenic liquid helium evap- 
orated away. 

A rccciu discussion of results of a cuulcr- 
cncc on pruUipkincwry systems suggests that 
arciuml-lwscfl telescopes ore now involved in 
Inc search as well [Phynirx Today, May 1984]. 
Telescopes ut Kilt Peak, Arizona, and Mau mi 
Loa, Hawaii, have found several prmuplaue- 
(ary systems recently, and a few more were 
reported by the IRA S group. The ground- 
based telescopes are limited by wavelengths 
observable (2-4 pm), atmospheric turbulence, 
water vapor, and thermal emission. They 
have larger viewing angles, however, and can 
get down to an aperture or as low as oite- 
teriih arc second. The systems employ speckle 
interferometry techniques: 

The importance of the observations Is now 1 
being realized. Some of the observations have 
been confirmed independently by the Kuiper 


Airborne Observatory, which is a NASA-op- 
erated aircraft with telescope. This evidence 
is considered the first direct discovery of the 
existence of nonstellar material in orbit 
around a star outside of our solar system.— 
PMB 


NSF Director 
To Resign 

Edward A. Knapp, director or the National 
Science Foundation (NSF) since laic 1982, 
will resign his post later this year to return to 
research at the Los Alamos National Labora- 
tory. President Ronald Reagan has an- 
nounced his intention to nominate Erich 
Bloch, dec president for technical personnel 
development at die IBM Corp., as Knapp's 
successor. 

Following formal nomination by President 
Reagan, the Senate musL confirm Bloch as 
NSF director. If Bloch is confirmed, he is 
likely to bring to NSF the greater emphasis 
on engineering that the agency has sought in 
response to requests from Congress and the 
engineering community during the last year. 

Knapp will return to Los Alamos to contin- 
ue his research in high-energy physics. He 
has not specified when lie will leave NSF, ac- 
cording to an agency spokesman, but has told 
the Administration that he would like to leave 
as soon as possible. Knapp was nominated for 
the top NSF post on November 2, 1982. and 
was confirmed by the Senate on April 15, 

1983 {Eos, May 10, 1983, p. 372). 

Bloch was recommended by the National 
Science Board, the policymaking arm of NSF. 
Board Chairman Roland W. Schmitt ex- 
pressed regret over Knapp's impending de- 
parture, noting that Knapp “has made nu- 
merous contributions to the nation's scientific 
and engineering health during his 2 years 
with (he foundation.” Schmiu said that dur- 
ing those 2 years, NSF’s budget has increased 
38ft. “A number or important new initiatives, 
such as in science and engineering education, 
m strengthening engineering research in aca- 
demic institutions, and in strengthening aca- 
demic careers Tor young investigators, have 
been started." Schmiu added. "He has ably 
reflected and carried out the objectives or the 
Administration and the Congress." 

"In recommending Erich Bloch for the 
NSF post, we feel confident that we have se- 
lected a worthy successor, who will continue 
the NSPs tradition of support to the nation's 
scientific and technical goals," National Sci- 
ence Board’s .Schmitt said. 

Bloch, a nntivc of SuUberg, Germany, and 
a naturalized U.S, citizen, has been nt IBM 
since 1952, when he joined the company as 
an electrical engineer. He has held several 
managerial positions at IBM. Including assist- 
ant group executive Tor technology, director 
or subsystems and technology, and vice presl- 
dent for operations. He was elected a vice 
president of IBM in 1 98 1 BTH 

In Congress: 

Year of Ocean 

- ° n J U{ l c 8 ’ lIie u - s - Senate passed n resolu- 
tion (S.J.Rea. 257) proclaiming the year be- 
ginning July 1, 1984, u the Year Of the 
Ocean, The. resolution has been sent to the 
House of Representatives for lu <;oiuider- 
. aiton. 1 

The resolution echoes the title andthe olf. 


jectives of the national celebration of the 
oceans and their products, slated in begin mi 
July I with Ocean Day {Eos, April 24, 1984, 
p. 326). Specifically, the resolution reijiiesis 
President Reagan to issue a proclamation call- 
ing upon die people of the United Stales lu 
observe such a celebration with appropriate 
activities. 

Another House-initialed resolution 
(H.J.Res. 478). which designated the week of 
April 29 to May 5, 1984, as National Week of 
the Ocean, was signed into law (P.L. 98-27-1) 
on May 7 .—BTR 

Mercury in the 
Atmosphere 

A source of atmospheric mercury. which 
appears to be associated with marine biologi- 
cal activity, has been located in the equatorial 
region of the Pacific Ocean. A recent report 
of a study of mercury and its compounds 
confirm models of oceanic sources of mercu- 
ry to the marine troposphere, but suggest 
that the process involved may be a good deal 
more complex than previously thought. W. F. 
Fitzgerald, G. A. Gill, and J. P. Kim wrote in 
Science (244, 597-599, 1984) that their result* 

. .demonstrate that Hg interactions bcLwccn 
the oceans and atmosphere arc more com- 
plex than geochemical mass balance estimates 
suggest." 

Data obtained during the research cruise of 
the University of Washington's R/V, T. G. 
Thompson, during October 1980 included 
shipboard determinations of total gaseous 
mercury (TGM) from the atmosphere and 
determinations of reactive mercury from 
mixed layer water samples. The results sug- 
gest that the upwelling and its associated bio- 
logical activity in the equatorial zones (4°N to 
10°S) may be responsible for the observed at- 
mospheric enhancement of TGM. Both algae 
and bacteria are known to be able to convert 
dissolved mercury to volatile vaporous com- 
pounds, although neither the kind of orga- 
nism nor the specific process of mercury re- 
lease were identified in the study. The link 
between the measurements of mercury and j 
marine biological source was just the ob- 
served geographic juxtaposition. 

The actual compounds were not identified. 
It was suggested that they could be in the 
form or an organoniercury component like 
dimethyl mercury. This is one of the forms 
of mercury in the group of components that 
are known to be synthesized biologically. 
—PMB 

In Congress: 
Upcoming Hearings 

The following hearings and markups have 
been tentatively scheduled for the coming 
weeks by the Senate and House of Represen- 
tatives. Dates and limes should be verified 
with the committee or subcommittee holding 
the hearing or markup: all offices on Capitol 
Hill may be reached by telephoning 202-224- 
3121. For guidelines on contacting a member 
of Congress, see ACU's Guide to Legislative In- 
formation and Contacts (Eos, April 17, 1984. n 
159). r 1 ' 

June 26: Hearing on the National Minerals 
and Materials Policy Coordination Act (II.R. 
* j ^ ,e . Mining, Forest Management, 
and Bonneville Power Administration Sub- 
committee of the House Interior and Insular 
Affairs Committee, Longworth Building 
Room 1324, 9:45 A.M. (Date changed from 
June 25.) 

TBA: Conference committee on legislation 
to consolidate and authorize atmospheric and 
satellite programs of the National Oceanic 
and Atmospheric Administration. Time and 
date to be announced. House conferees: Fu- 
qua (D-Fb ). Scheuer (D-N.Y.J, Valentine (D- 
N.C.), Harkm (D-lowa), Andrews (D-Tex.) 
Jones (D-N.C.), D’ Amours (D-N.H.), Winn 
(R-Kan.) McGrath (R-N.Y.), Schneider (R 

, •)* and (R-N.Y.). Senate conferees 
to be announced.— BTR 

Recent Ph.D.’s 

Eos periodically lists information on recent- 
ly accepted doctoral dissertations in the disci- 
plincs or geophysics. Faculty members are in- 
vited to submit the following information, on 
!j* tl }’ ll “ n lefterhead, above the signature of 
the faculty advisor or department chairman: 

(1) the dissertation title, 

(2) author's name, 

(3) name of the degree-granting depart- 
ment and institution, . 7 . 

(4) faculty advisor, 

(3) month and year degree was awarded. 

If possible. Include the current address and 
UdepUe number of the degree recipient 
(lhn information will nor be publisfieS). ' 

Dissertations with order numbers and 
many of the others listed, are available from 
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Underground Sound: 
Application of Seismic 
Waves 

t. E. White, Methods in Geochemistry and Geo- 
bhysia, vol. 18, Elsevier, New York, 1983, xvi 
+ 254 pp., $59.50. 

Rndewed by Thomas R. Morgan 

J. E. White concerns himself, as stated in 
the Introduction, with naturally and artificial- 
ly generated seismic waves, the properties of 
the rock they travel through, and the meth- 
ods used to generate nnd detect them. He 
discusses these in terms of models of earth 
materials which can include the effects of po- 
rosity, layering, direction of travel, loss mech- 
anisms, and a number of other phenomena. 
Although the emphasis is definitely on bore- 
hole methods, attention is given to surface 
problems, and many of the data examples 
cited are surface recordings. 

Some needed mathematical tools, such as 
Fourier transforms and convolution, are 
briefly introduced in chapter 1. For the most 
part, his stated aim is to avoid the use of vec- 
tor operators and tensor notation, although 
the lack of these methods may cause some 
readers to have difficulty connecting specific 
relations with general presentations from oili- 
er sources. He steadfastly sticks to this goal, 
but the book is still laden with imposing 
math. Following in chapter 2 is a general dis- 
cussion of plane waves and plane boundaries. 
This section covers the groundwork with 
which most readers will be very familiar. 

The meat of the effort is contained in 
chapters 3-6, which break the subject matter 
into four logical areas: models of eartli mate- 
rials, loss mechanisms and attenuation, waves 
in boreholes, and sources and receivers. Each 
area contains a great deal of mathematical 
detail and covers the topic thoroughly. Me 
pays close attention in his arguments in such 
fundamentals as causality and the physical 
meaning of boundary conditions. Also appre- 
ciated is his use of experimental evidence for 
many of the earth models introduced. Hie 
analysis of the borehole problem goes deeply 
into the ramifications of the three-dimension- 
al, elastic, and even anisotropic behavior of 
the earth. The practical details were gi catly 
appreciated by one who has concentrated on 
the surface seismic exploration problem, 
where we are just beginning to move into 
consideration of three-dimensional ami nona- 
cousiic models. He provides numerous in- 
sights about sources and receivers, earth ma- 
terials, and alternate coordinate systems. 


Many of these have not been given the care- 
ful attention they deserve in modeling and 
migration of surface reflection seismic rec- 
ords. As computer costs and computation 
times drop, and other areas of seismic explo- 
ration move toward more realistic eardi mod- 
els, we should be able to learn and adapt 
much from die borehole theory presented 
here. 

The seismic exploration industry is begin- 
ning to slowly accumulate reference sources 
that are more narrowly directed toward indi- 
vidual disciplines. These sources are making 
the connection from more theoretical and 
general references to the specific classes of 
applied field problems, which are, in a sense, 
“economic geophysical" problems. The in- 
tended audience lias shifted toward explora- 
tion professionals and advanced graduate stu- 
dents rather dian to undergraduates as many 
texts of the previous generation tended to be. 
This effort fills a vital gap. 

Thomas R. Morgan is with O'Connor Research, 
Inc., Denver, CO 80202. 

The Great Tolbachik 
Fissure Eruption: 
Geological and 
Geophysical Data 
1975-1976 

S. A. Fedotov and Ye. Markhinin, (Eds.), 
Cambridge Univ. Press, New York, 1983, xii 
+ 341 pp.. $69.50. 

Revieived by Robert /. Tilling 

In this decade, the devastating eruptions of 
Mount St. Helens in May 1980 and or El Chi- 
ch6n (Mexico) in Marcli-April 1982, along 
with recurring signs of possible precursory 
activity at Long Vnlley caldera (California), 
have greatly increased public as well as scien- 
tific awareness nf volcanic phenomena. Yet, 
even though the Great Tolbachik Fissure 
Eiuplion (GTFE) in 1975- 1 y76 was larger 
than any in the world thus far in die 1980's, 
it received scam notice outside the USSR be- 
cause of its remote location in the Kamchatka 
Peninsula (otr limits to westerners) ami be- 
cause initial repoi is of it were almost exclu- 
sively in Russian. This new book, edited by 
Fedotov and Markhinin, now makes available 
lit the western world information regarding 
the GTFE, the biggest volcanic event in the 
1970's. Moreover, it was the largest basalt 
eruption in the Kurile- Kamchatka arc in re- 
corded history and, on a global basis, the 


most voluminous outpouring of basalt since 
the 1783 Laki fissure eruption in Iceland. 

Ploskiy Tolbachik is part of the Klyuchevs- 
kaya group of volcanoes in central Kamchat- 
ka. an imposing truncated conical structure 
that rises about 2000 m above its surround- 
ings. It is the only basaltic volcano in Kam- 
chatka and behaves much like the intraplaic 
shield volcanoes in Hawaii, in spite of its loca- 
tion in a convergent-plate tectonic setting. Ex- 
tending from its summit are broad NE- and 
SSW-irending zones (containing abundant 
open fissures, cinder cones, and vents) struc- 
turally analogous to the “rift zones" or Kilau- 
ea and Mauna Loa Volcanoes in Hawaii. Be- 
fore the 1975-1976 activity, the summit cal- 
dera contained a pit crater, about 300 m wide 
and 150 m deep, in which a lava lake was pe- 
riodically active. 

The GTFE began the morning of July 6 
from a fissure vent in the SSW-rift zone 
about 18 km from Lhe summit, following an 
intense seismic swarm June 27 to July 5. Vig- 
orous activity at this site (later culled the 
Northern Breakthrough) continued until 
September 15, during Lite course of which 
were produced 8-12 km high eruption col- 
umns, voluminous lava flows, and three cin- 
der cones with heights of 330, 300, and 150 
m. The volume of materials erupted during 
this period was about 1.3 kin 3 . 

Preceded by another strong seismic swarm 
(September 1-17), the eruption resumed on 
September 18 along a 600 m fissure about 10 
km southwest of the Northern Breakthrough. 
By the next day, vent activity became concen- 
trated near the southern end of the fissure. 
Eruptive activity, predominantly extrusive hut 
intermittently explosive, in this area (the 
Southern Breakthrough) then continued vir- 
tually nonstop until December 10, 197G. The 
eruptive style at the Southern Breakthrough 
was "Hawaiian" ami included “curtains of 
fire," lava fountains, pa hod me nnd aa flows, 
and lava tubes. An additional 0.5-0.7 km of 
basalt was erupted, bringing die total volume 
erupted to about 2 kits'*. 

The shift of activity frnni the Northern to 
the Southern Brea kilt rough was preceded by 
major collapse in early August 1975 of (he 
preexisting summit naler of Ploskiy Tolbu- 
cliik. Piece-meal collapse of the summit crater 
persisted until the end of 1975. enlarging it 
to a diameter of about 1.7 kni and a depth of 
0.5 km or more. Seismic and geochemical 
data suggest that the magmatic and eruptive 
processes operative during the GTFE seem to 
dusch ivsvinl'le ihuat lm iimiiy Hawaiian 
eruptions, despite widely comrasiiiig plate- 
tectonic settings for Hawaii and Kamchatka. 

Because analysis of seismic data predicted 
the GTFE eruption several days in advance. 


the Institute of Volcanology of the Academy 
of Sciences of the USSR was. able to field a 
small, multi-discipline team of scientists to ex- 
pand the seismic network, to begin the task 
of establishing other monitoring networks, 
and to visually and photographically docu- 
ment the eruption from the start. The results 
or ensuing systematic studies of the entire 
eruption were published in Russian in 1978 
as a symposia volume ( Geologicheskiye i geofizi- 
cheskiye dannyye a Bol shorn treschinnom izven- 
henii 1975-1976 gg, Nauka Press, Moscow). 

The present bonk is a superb and quite 
readable translation of the 1978 symposia vol- 
ume, by the Cambridge Arctic Shelf Pro- 
gramme translation team. It consists of 25 pa- 
pers summarizing the results of geologic, geo- 
chemical, and geophysical studies, not only of 
the GTFE itself but also of the general geolo- 
gy, tectonics, netrogcncsis, and crustal studies 
of the Tolbachik region. An additiunal inter- 
esting paper describes the establishment in 
1935, and subsequent growth, cif the Kam- 
chatka Volcanologicnl Station, which ranks 
among the world’s best volcano observatories. 

Although the legibility of some of the illus- 
trations could be improved, most are excel- 
lent and informative: an index far the text, as 
well as a large-scale index map of Ploskiy 
Tolbachik and viciniiy, would aid the reader 
and should be considered for subsequent edi- 
tions of the hook. The prediction of the 
GTFE is alluded to in several papers, hut no- 
where in the bonk is given the in fur mat ion or 
rcfcrciicc(s) regarding its basis nnd statistical 
ii nee Mainly, when the picdictiim was made, 
mid how it wax communicated ui authorities 
and the public. The inclusion of a jwper spe- 
cifically discussing the reporlcdlv successful 
prediction would have run her increased the 
usefulness of the book ami would have ad- 
vanced the embryonic science of volcanology, 
in which most eruption foiecusis and predic- 
tions are still more an than science. 

The publications of this book provides to 
the non-Russian reading volcannlogisLs and 
other interested scientists a valuable data base 
for one or the umM significant volcanic erup- 
tions in recent decades. The book contains 
much grist for evaluation of mm lets nl basal- 
tic vnlcaiiism at convergent plate boundaries. 
In particular, it should spur cmiipurjiise 
studies of the processes of the generation, 
storage, transport, and eruption of basal) ic 
magma in diverse tectonic settings. Clcarlv, 
any serious student of volcnnism should ac- 
quire. nr have access ui. this useful and infor- 
mative volume. 

Robes t /. Tilling is with the L’.S. Geological 
Suii'd, Restoii, r.4 22092. 
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Cover, (Left) The pattern of bow shock 
(blue points) and ionopause (green points) 
locations identified in the Langmuir probe 
data from the Pioneer Venus orbiter 
spacecraft, with the noon and midnight 
orbits (red lines) superposed to illustrate 
the coverage achieved thus far. The blue 
and green lines represent empirical mod- 
els of the shock and ionopause based on 
these data following the method or Theis el 
al, (1980a, 5). The orbital coverage ob- 
tained thus far does not permit lire loca- 
tions and shapes of the upstream shock or 
tire downstream ionopause to be defined 
experimentally. (Middle) The expanding 
orbits through 1986 have been added (yel- 
low) to illustrate the enhanced coverage of 
the shock and ionopause dial are expected 
if no further propulsion is used to raise 
(or lower) periapsis. The bowshock Is ex- 
pected to move slightly closer to Venus^at 
solar minimum, and this will .improve the 
coverage of the nose region. (Right) The 
contracting orbits through 1992 have been 
added (green) to illustrate the coverage of 
Venus during the period of rising solar 
activity expected between 1986 and 1992, 
The movement of periapsis frnjnme 
northern latitudes in 1979-1980 (r«L . 
lines) to the southern latitudes in 
(green lines) w»U permit any interheml- 
spheric differences in the thermosphere 
and iouOspheri to be examined. . _ 

(Cover courtesy of L. H.Br^ceand L. Collin. 
See their article, "Pioneer Venus: fivolvlng 
Coverage 6f the Ne*r 7 Venus Environment, 
this issue,) 
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POSITIONS AVAILABLE 


Research Assodale/Unlverslty of Maryland. The 
Space Physics Group of the Department of Physics 
and Astronomy has an opening for a Research As- 
sociate beginning as early as July I, 1084 lor an ini- 
tial one-year penod with high likelihood of exten- 
sion. The position involves research on energetic 
partkles of solar and intcrolanetary origin. Appli- 
cants should possess a Ph.u. in a relevant area of 
phyiks or astrophysics; relevant research experi- 
ence is higltlv desirable. Inquiries and applications 
should be addressed to Professor Glenn M. Muon. 
Department or Physics and Astronomy, University 
or Maryland, College Park, MD 20742. Applicants 
should send a vita including complete bibliography 
and a description of research experience, and 
should arrange for the sending or nt least three let- 
ters or reference. 

The University of Maryland is an equal opportu- 
lilly/affin native action employer. 

physical Oceanographers. The Marine Life Re- 
search Group of tnc Scripps Institution of Oceanog- 
raphy Invites physical oceanographers to apply for a 
research position. The research equivalent or the 
professional series (Ph.D or equivalent required), io< 
study the circulation of the California current and | 
eastern north pacific, support la offered for two 
yean, After which the candidate may be expected to 
general* all or pari of continuing support. 

Salary range 125,100—46,900. Level of appoint- 
ment to be based on qualifications. Position start 
date from I September 1984. 

Please send resume and at least three references 
to Director, Marin* Life Research Group, A-OSO, : 
Scripps Instliuiioh of .Oceanography, La Jolla, Cali- 
fornia 92093 by August 1, 1984. ; • • 

The University of California, San Diego Is an 
' equal opponiinlty/afiirmadve action employer . 


Marine Organic Geochemist. The Department of 
Oceanography, Old Dominion University, seeks can- 
didates Tor a newly created, tenure track assistant 
professor level poiiton in marine organic geochem- 
istry. Specific research interest is open, although the 
major departmental emphasis is on coastal process. 
The successful candidate is expected to pursue a 
vigorous funded research program, and to teach 
graduate and/or undergraduate level courses in his/ 
her field. A Ph.D. is required and post doctoral 
experience is desirable. The expanding Oceanogra- 
phy Department offers programs leading to the 
Mi. and Ph.D. degrees. It currently has L5 faculty 
poiidons, with three in chemical oceanography, 70 
graduate students, and the appropriate TactJiues for 
many chemical studies. The position is available im- 
mediately. Applicants should submit vita statement 
of research interests, and the names of three refer- 


440-4285. 

Old Dominion University is an affirmative action/ 
equal opportunity institution. 

Research Position-Space Phy«ic«/Rlce University. 

The Space Physics and Astronomy Department at 
Rice University seeks applicants for one or more 
full-time research positions within the department. 
Successful applicnnt(s) will play key role(s) In the de- 
velopment of theoretical three-dimensional models 
of the Earth's electromagnetic field. Applicants 
should have knowledge of, and interest in, at least 
one or the following areas: solar-wind magneto- 
sphere interactions, magnetosphere-ionosphere cou- 
pling, ionosphere-atmosphere coupling, collision less 
plasma mlrraphysla, atmospheric electricity. Expe- 
rience and/or Interest In numerical modeling is an 
Important consideration. 

Tide and salary level commensurate with experi- 
ence, ranging ftom one-year Research Assoc laicsh Ip 
(renewable in subsequent rears depending on per: 
lorntancc) lu open-ended Research Scientist ap- 
pointment in tne Center for Space Physics. Please 
send resume and names of three prolcssiona] refer- 
ences to T. W. Hill or R. A. Wolf, Space Physics and 
Aitromony Depi.j Rice University, Houston, TX 

The University is an equal opportunlty/affirma- 
tive action employer.' 

Postdoctoral PoaUlon/Meteorology. Postdoctoral 
position, in meteqrology, full tithe, federal funds, 
salary commensurate with quatUi cations. 

Duties: Partkdpaie in climate and dynamic! stud- ! 
in of the Pacific Ocean region and iu interaction 
with other regions. ' 

Qualifications: Computer data processing skill; 


W, Moore. Director, louit Institute for Marine and 
Atmospheric Research H (MARL University oF Ha- 
wail.iOOO Pope Road, Honolulu, Hawaii 96B22. ' 
Telephone 808:948-8083. Closing date: July 31, " 
1084, 

■, An Equal Opportunity Employer. ' 
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EOS June 19, 1084 


Rtmith AnoclittlRneutb Ttthaldin. The 
University of Maine at Orono (UMO) has an open- 
ing for a research anociatefircseaich technician who 
would work in a small geophysical group. We seel 
an individual who can me and maintain modern 
digital electronic equipment.; Tor example, multi- 
channel analysers, UQ interface* for microcomput- 
ers, digital plotters anil digitizing tablets. Familiarity 
with BASIC and FORTRAN will te needed, and 
some geophysical field work may lie required as 
pari of the duties of the appointee. Current fund- 
ing permits an appointment For at least 12 months. 
Subject to arrival of anticipated funding, the 
appontment period could he extended to two yean, 
or longer. Call Edward R. IJcckcr ai 21 ) 7 - 581 -215ft 
or 207-581 -2 152 about the position. Otherwise, vend 
inquiries, a vita and a list of at least three references 
to Edward R. Decker, Department of Geological Sci- 
ences, 110 Board man Hall, University of Maine at 
Orono, Oronu, MF. 04409. 

The University of Maine is an equal opportunity/ 
affirmative action employer. 

Kydrogeologial. Applications arc invited fur a 
nun-tenure track academic research appointment in 
hydrogeology lu lie filled at the ituirucior or assist- 
ant professor level. This position will have broad re- 
search responsibilities in one nr inure of the follow- 
ing areas: regional and site-specific hydrogeological 
studies, hydmgcnhigic and hydrucficmical aspects of 
surface nisi mining and reriamutiun. and assess- 
ment of aquifer ch.ir.ictcii sties hy aquifer testing 
and hydruclicinicai evaluations. The position entails 
considerable field work and will be located in 
Billings. Montana. Candidates must have a M.S. de- 
gree in hydrology or geology <Ph.D. preferred) and 
at least three years ofliyiln^enlngical experience, 
with emphasis on aquifer testing and related work. 
Knowledge of dulling and llic geolngy nf 
niirlheaiern Montana preferred. The dosing date 
for miplicaiiun* is June 22, IIIH-I- Salary willbc 
$2-1, adO-Sttn, (lOWycur depending upon education 
anil cxpciLcncc. Applications svitli resume and 
names .uni iclepiuinc numbers of three references 
shiiulil lie sent to: Director, Montana Bureau of 
Mines and Geology, Montana College uf Mlttcrjl 
.Science and Ter lincilivgy, Lltilie, MT 59701. 

An FK( HA A Employer. 

Postdoctoral Research Associate Foil 1 1 one/ Geo- 
physics ind Igneous Geochemistry. The Univer- 
sity of Maine at Orono (UMO) has postdoctoral 
cqicnings fur a solid earth gcnphyikisi and an Igne- 
ous geochemist. We seek m ucophyskLu who wishes 
to advance rund.iincntal understanding of past and 
current thermal histories nf tile Appalachian 
Orugen in New England and clvrwfictc. The geo- 
chcrnlsi would be expected to investigate vulcanic 
and plulimic suitei in the Appalachians ill Maine 
and in other terranes. Current funding ]>eriniu ap- 
pointments fi>» at least 12 months. Subject to aitlval 
of anticipated funding, the appulmmcnl* could be 
extended to itvo years. Both appuintmcnlt cnulil 
stait as rady as August I, Excellent facilities 
for gcoilicrinal research, computer applicatinni, 
pciKilraic research and gcoclironnlogH. studies exist 
at UMO. Additionally, limited funds .ire available 
for travel and research, and tile appointees will be 
encouraged («* generate exterior support individual- 
ly or through cooperation with ex ivting faculty. 

Please seuu inquiries, a vita, a list uf referees, and a 
deiciiuiioii uf research Interests to Edward R. Deck- 
er or Daniel R. Line. Department of Geological Sci- 
ences, lid Bu.irdman Hall, University of Maine ai 
Orono, Orono, Maine 01409. Telephone calls may- 
be made to 207-581-2152. and forwarded id Decker 
or Lux. 

The University nf Maine is on equal opportunity/ 
affirmative union employer. 

Texas A&M Unlreraliy/Selanilc Stratigraphy. 

The Department of Oceanography in die College 
of Geoscience* at Texas A&M university has an 
opening for a Ph.D. with special nation in the field 
or seismic stratigraphy. This tenure track position is 
at the assistant |iroTvssor level. Salary is negotiable 
defending upon experience and qualifications. This 
|xttili<m will be av ailable pending final approval. 

The successful applicant will be expected to teach 
undergraduate courses in general oceanography, a 

S raduxlt course in seismic stratigraphy, and may 
rvelop graduate courses of his/Ticr own design. He 
ur she will also be epxected to conduct a vigorous 
research program. 

Applicants should submit a vita along with a letter 
describing his/her research and teaching goals and 
the names of five persons for reference to Professor 


Rohen Q Reid, Head, Department of Oceanqgra- 
phSSs A&M University. College Station, fexas 
77813. The dosing dale for applications is 15 July 

19 Texas A&M University is an affirmative action/ 
equal opportunity employer. 

Senior or Senior Project HydrogMloglstMydrolo- 
eiit. A newiy-formed liycirogcology and engmeer- 
fna consulting firm. The Mark Group, seeks a ma- 
ture. experienced liydrogeolagisi ortydrdopit for 
an immediate lilting of a senior technical 1 

the Las Vegas office. Ongoing and projected Invcsii- 
kd dims wllleniphdsize water resources develop- 
ment. hazardous waste, and geotechnical enmneer- 
ina nroiccU- Principal protect- work ts in Calitonua. 
Nevada, and Arizona. Prefer applicants with mini- 
mum four years similar experience and M.S. degree 
from a recognized program. Strong written and ver- 
bal communication skills and overall initiative are 
required. Professional rceutraiion desirable. Pleaie 
rend resume, references. Salary and bonus com- _ 
mensuratc with training, experience, and producuv- 
ity. Ownership participation anticipated. Send fetter 
of interest, resume, sample key report* or reprints 

■ Dr- Robert F. Kaufmann, Principal 
The Mark Group 
7203 West Coley Avenue 
Las Vegas, Nevada B9 1 17 
702-873-7428 

Research Assistant Profeasor/Shallow Water Simu- 
lation. A two-year, non-tenure track appointment 
ni narrmnuih Colleoe. Prinutrv eiTi phasis 


IlllllUdlkUII I Ml KIIUOUI,, — 

The position also involves teaching one course per 
year. Additional opportunities exist Tor involvement 
in Geophysics, Numerical Methods, or Cold Regions 
programs. 

Applicants must hold the Ph.D. m any relevant 
scientific discipline. Ability with finite elements and/ 
or boundary elements is strongly favored. 

Desired start date is Octnhcr 1. I1W4. Renewal of 
initial appointment Is possible, contingent upon gen- 
eration oT additional research funding. Send resume 
with three referees and dissertation abstract by Au- 
gust 15 lo: 

Professor Daniel R. I.vndi 
Thayer School of Engineering 
Dartmouth College 
Hanover, New Hampshire 03755 

Dartmouth College is and EEO/AA employer. 

Unlvenlty of Corabrldge/Theoretical Seismologist. 

It is hoped soon to appoint a posidoctoratc to 
work independently in tnc general field of theoreti- 
cal seismology- An imcrcsi in seismic modelling and 
intespretatiou. particularly of budy-waves, would be 
suitable. Stimulating enviromnent with oilier iheo- 
relieal, refraction, refleciion and earthquake seis- 
molugisis. Universitv salary. Send curriculum vitae 
to Professor G.H. Chapman, Bullard Laboratories, 
Department of Earth Sciences, University of Cam- 
bridge, Madingicy Road. Cambridge CB3 OEZ, En- 
gland, by 31 July 1984. 

Faculty Research Assistant. Position is in the De- 
partment of Meteorology, University of Maryland, 
College Park. Opportunity to work with faculty in a 
number of research studies involving climate model- 
ling. satellite profilers, and incsoscalc analysis. Spe- 
cial emphasis on graphical output from computer 
models, ami diagnostic routines using meteorologi- 
cal d.iia, including satellite and radar imagery. 
Graphics devclopmeni w ill be done on a local mi- 
crocomputer nciirork ami rrriMc bust cumpuler. 


meteorology'. BS in Computer Science or Meteorolo- 
gy required; MS desirable. Experience in FOR- 
TRAN essential; experience in UNIX, Pascal and C- 
language desirable. Appointment is for one year 
with renewal opportunity. Salary negotiable svithin 
range of $18,0 DO io $30,000. Contact Dr. David 
Rodenhuis. Department of Meteorology, University 
or Maryland. College Park, MD 20742; telephone 
301-454-2708. Applications received before July 15, 
1984 will receive lull consideration. 

The University or Maryland subscribes to a policy 
of equal educational and employment opportunity, 
The university of Maryland under Title IX of the 
education amendment of 1972, dues not discrimi- 
nate on the basis of sex in admission, treatment or 
students or employment. 


Overseas Oil & Gas 

Geophysicists 

Our client is a fully-integrated oil & gas company with extensive loca- 
tions throughout Libya and operations in Industrial, desert and off-shore 
marine surroundings. They are active in exploration, production, trans- 
portation, refining and marketing of oil & gas and associated products. 

Right new there are opportunities for seasoned Geophysicists, eager 
for continued personal and career development with an organization 
combining a commitment to exploration with up-todate facilities and 
advanced methodologies. Your responsibilities will be weighted toward 
interpretation and evaluation with a lesser emphasis on data acquisi- 
tion, training and administration. To join this professional team, you 
must liave at least ten years progressive experience, be familiar with 
both on-shore and off-shore exploration and be able to show the ability 
to act Independently. 

The compensation and benefits are those associated with overseas 
employment and Include tax-free incomes, ireeiurnished housing, 
medical, paid passages, completion bonuses and renewable contracts. 

If you meet these requirements, please send your detailed resume to 
our nearest office, quoting Assignment #S200. 


m Wypich Illsley & Associates 

International Division 

HI Adelaide St. W. 405 602-ilih Ave.S.W. ' 

Ste 1800 Calgary , 

Tbronlo. Onl. M5H 3L5 V , AIia.T2RIJ8 : 





Catastrophes 
and 

Earth History 

The New Unifonnitarianism 

Edited by W. A. Berggren 
and John A. Van Couvering 

"A powerful contribution. This work presents clear 
and persuasive positions related to ’punctuated 
equilibrium' -a currently controversial concept in 
geological history." — Allison Palmer 

Based on papers from a symposium at the Woods Hole Oceano- 
graphic Institution, this book reevaluates the concept of a uni- 
formitarianism based only on events and processes iamiliar in 
human experience and makes it clear that a radical expansion 
of that concept is needed to account for striking discon I inuities in 
geology, paleontology, and climatology. 

With chapters by Stephen Jay Gould, Richard H. Benson, Peter E. 
Grelener, Derek V. Ager, Charles R. Denham, Norman D. Newell, 
Allied G. Fischer, Erie G. Kaufiman, Anne Boersma, Leo I. Hickey, 
Robert H. Tschudy, J. David Archibald, William A. Clemens, Dale 
A. Russell, Nils- Axel Morner, S. David Webb, and Kenneth 
O. Emery. 

Princeton Series in Geology and Paleontology 
Allred G. Fischer, Editor 
P $19.50 C$65.00 

Princeton 

University Press 41 William Street. Princeton, NJ 08540 


Aulotont Research Geophyalclit. The Institute 
of Geophyiics and Planetary Physics or the Ocean 
Research Division of the Scripps Institution of 
Oceanography are considering the appointment of 
an assistant research geophysicist, step 1 or 2, to 
join a research group conducting electromagnetic 
soundings of the ocean floor. Applicants should 
have experience with land and oceanic EM mea- 
surements, a demonstrated capacity to design and 
construct equipment, and the ability to carry out ex- 
periments at sea. A Ph.D. in geophysics or related 
sciences is required. Candidates should have some 
experience with the analysis and interpretation of 
EM data. Salary range is $25,100— $26, 100. Appli- 
cants must submit a resume, copies of relevant pub- 
lications, and the names of three references by I 
July 1984 to: 

Dr. Alan Chavc 

University of California, San Diego 
institute of Geophysics and Planetary Physics 

La Jolla, CA 92093. 

The University of California is an affirmative ac- 
tion/equal opportunity employer. 

Postdoctoral Fellow In Igneous Petrology. Avail- 
able August. 1 5, 1984, duration of 1-2 years. Areas 
°* re J“ rc t 'nlude mineral ogy/peirology/gcochcmis. 
try or kimberlites and lunar rocks. A working 
knowledge of the electron micropobe is required. 
Please send resume, short summary of research 
goals and die names of three persons who may be 
contacted for recommendation lo: 


L.A. Taylor 
University of Tennessee 
Department of Geological Sciences 
Knoxville, TN^7996 


Uhivcisilv nf Pun In Rkn. M.iy.igue/, P R. D0708 
Telephone WW-ICW- UMO, exi. 3443. 

Research Assoclatc/nrown Unlveraity. 

Assouan: in llauclm y Genkigy at. drown kmvcnil' 
Providence, KIukIl- islutul. Experience in 
gcumorphk uu.ilyMs ol [iliinei.iry images, stuoy 
surface geologic Hixitus n»iii|«ncrirccl image 
processing, uml/m qiiainllativc gconiurpMOlocy 
desirable. 1 >i-.mIUiu- fm ap|ilk»itt»ns is juiie av. 

1984. Submit minin', names I nildrcues oi 

references to l)i. juines llc.nl, lh« 184b, uro 

University, Pi oviilciui', Kl 929 1'-. . 

Brown University is an e« |i «il/«»| »] > f »r I u ri«y al 
live action cmplnyci. 

STUDENT OPPORT UNITIES 

Special Doctoral Research Asilslanlshll*' The 
Department ol Oceanography or Old Dominion 
University has several special doctoral rese* . 
iiiiistantslilns available fur l'hll 

1985. T hese cany a stl|M.>nri of $7,000 per 

year, renewable lor three years. ^l'P;:^" U c,udcnB 
M.S. degrees qualify for waiver o[ iuid°n- 
interested in timaining the Pli.D- in ” jnoara- 
logical, chemical, geological, or 
phy should send an liuioductory rc *u™£jJL ri 
Ronald F.. Johnson, Gradunio Pr^wm 
Department of Oceanography, Old Doml 
versiiy, Norfolk, VA 23508. ro ihrt . aokirV 
Old Dominion University Is an affirmau" 
equal opportunity inslHulion. 


Telephone: 615-974-6013 

R ^ ar ^nP*°Pj , Z ,ic *- l/tJ S' Geological Survey. 

The Office of Earthquake, Volcanoe, and Engi- 
neering, Branch of Tecionophysla Is soliciting in- 
terest from persons with cither a record of demon- 
strated ability or outstanding potendal for research 
m one or more areas of Branch activity. The 
P. ranch of Tectonophysics carries out a vigorous 
program In the areas or crustal deformation. In-silu 
?I^ ! , and P ,l J* a H properties In regions of particu- 
br taierMt to earthquake and volcanoe hazard*. Ad- 
ditional Branch acundcs include laboratory mea- 
diC nU 0f J" incral ^formation in con- 

fc i Ppr0P ' ri, i tc 1° ■*** cnul and mantle. The 
Branch is partmilarly interested in a geophysicist 

-J ' 

r J“' 1 f llc f r “ ted I»™ms should submit a detailed 
raume of education, experience; summary of inter- 

an appropriate sll- 

iSftl b|f !0 W 

J®a5sasr 

345 MtddJefle _ 

c hffll , . CA 940*5 ■ 

“< ■J)' Branch, 
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Announcements 

AGU Fall Meeting: 
Hydrology Sessions 

History of Hydrology: Earth Science 
Aspects 

The AGU History and Heritage of Hydrol- 
ogy Committee is organizing a special session 
on historical aspects of the geologic and geo- 
chemical study of surface water and ground 
water at the AGU 1984 Fait Meeting in San 
Francisco, December 3-7. 

Decause this is a first-time effort by the 
Committee, no restrictions on scope have 
been imposed in order to span a range of in- 
terests within AGU and the hydrology com- 
munity in general. Areas of interest include 
the work of individual scientists, the evolution 
or concepts, and the development of tech- 
niques and methodologies. Invited papers 
deal with the development of equations of 
unsaturated Bow in soils, the work or Henry 
Darcy, and the interfacing of historians and 
scientists. 

Abstracts, in standard AGU format, should 
be sent to Edward R. Landa, U.S. Geological 
Survey, 413 National Center, Reston, VA 
22092 (telephone: 703-860-6971) by August 
15, the special session deadline. In addition, 
an original and two copies should be sent to 
Fall Meeting, AGU, 2000 Florida Avenue, 
N.W., Washington, DC 20009, by the Sep- 
tember 12 abstract deadline. 

Statistical and Hydrological Criteria in 
the Safety of Dams 

The AGU Surface Runoff Committee is or- 
ganizing a special session on dam safety at 
(he AGU 1984 Fall Meeting in San Francisco, 
December 3-7. 

During the last few years, research has 
been directed toward the analysis of risks and 
uncertainties, risk-based design, and analysis 
of statistical, geotechnical, and hydrologic is- 
sues in the safely of dams. This session shall 
focus primarily on risk and hydrological fac- 
tors associated with the design and safety of 
dams. Papers arc solicited dealing with risk- 
based design, quantification of risks, uncer- 
tainties and probabilities nf failure, stochastic 
aspects of reservoir operation related to flood 
control and dam safety, dam break problems, 
and hazard identification. General papeis 
dealing with the mechanics of How in dam- 
break situations may be accepted for presen- 
tation. The focus ol the session will, however, 
be on risk and reliability aspects or clam safe- 
ly. Invited papers deal with die use of ran- 
dom field models, probabilistic risk analysis, 
determination of the composite risk of fail- 
ure, risk-based design, reservoir operation 
^d dam safcLy, ami relationships of failure 
probabilities to earthquakes and flood insur- 
ance. 

Abstracts, in standard AGU format, should 
be sent to U. Lai] (the session organizer), De- 
partment of Civil Engineering, 3012 MEB, 
University of Utah, Salt Lake City, UT 841 12 
(telephone: 801-581-6701) by August 15, the 
s peoal session deadline. In addition, an origi- 
nal and two copies must be sent to Fail Mcet- 
AGU. 2000 Florida Avenue, N.W., 
Washington, DC 20009, by the September 12 
abstract deadline. 

Paleoflood Hydrology 

Tfie AGU Surface Runoff Committee is or- 
ganizing a special session on paleoflood hy- 

aroiogy f or lhe AGU 1984 FaU Mee , ing jn 

rancisc °, December 3-7. 

Paleoflood hydrology deals with the deter- 
minatjon and use of naturally recorded flood 
ala. data may be obtained from many 
deluding tree rings, fluvial deposits, 
no forms, soils, and vegetative cover and 
in* k i Uset * to t * ate ant * quantify events dat- 
SiFiii l ,unc * r eds to thousands of years. 

ui long-term information may be essential 
ro, CV i Ualin S flood ha “fda and risks in a 

r °^ 81tua dons for which only relatively 
n J* Qr no gauge records are available. The 
*; .P 05 * dua session is to foster interest in. 
nrrwvlr 31 ^ 116 * 5 psdeoflood hydrology by 
L,,, ! .8 a forum for interdisciplinary com- 
u J- lon °f recent research and appiica- 

Usl of invited speakers and pro- 
J]Z n , Presentation titles for this special ses J 
Fn»ni. 1C U ^ ea ® r ' an Atwater, “Magnitude and 
zoH?a»*' ir^ * r * <xx * s from Glacial Lake Ma- 

drn£ : * r Baker - “Recent Paleoflood Hy- 
ttinni fy “htdies in Arid and Semi-Arid Envi- 
HvrfrJ 11 * i.J° hn Costa, “Fluvial Paleoflood 
Phic F rfiF ' Gliff Hu PP* "Dendro-Geomor- 
callv tj ence an d Interpretation of Histori- 
tude debris Flows and Floods, Magni- 
Robert Jarrett, "Evalu- 
Gradichtq! 60 ^ 00 ^ Estimates in High j 


' Crai S Kochc, > 

Un& ds, !? S ? uthw e« Texas’*; Jurate 
drochtr^ r i an ^ ^'eholos Mata las, “Do Den- 
ry’ 1 . u: l ,^5 Records Exhibit Long Memo- 
ytrnnh ?h ^ Nolan 8nd J- M- Donnelly, “Cat- 
WKJphic Flooding Related to . Sub-Gladal : 


Eruption of Medicine Lake Volcano. 11 

Contributed papers arc also solicited. 

Abstracts, in standard AGU format, should 
be sent to David Froehlich (the session orga- 
nizer), U.S. Geological Survey, Gulf Coast 
Hydroscience Center, Building 2101, NSTL, 
MS 39529 (telephone: 701-688-1529) by Au- 
gust 15, the special session deadline. In addi- 
tion. an original and two copies should be 
sent to Fall Meeting, AGU. 2000 Florida Ave- 
nue, N.W.. Washington, DC 20009, by the 
September 12 abstract deadline. 

Symposium on the Fluvial Transport of 
Sediment-Associated Con taminan ts 

Contamination of fluvial and estuarine sed- 
iments by toxic substances is a growing hy- 
drologic and geochemical issue in recent 
years. Incidents such as dioxins at Times 
Beach, Missouri; kepone in the lower James 
River, Virginia; and PCB's in Hudson River 
sediments and water have received wide- 
spread attention by federal, state, and local 
agencies ami by the general public. 

Present, knowledge or toxic substances in 
the nation's surface waters is deficient in 
three main ways: (1) little is known about the 
nationwide occurrence, magnitude, and dis- 
tribution of toxic substances on sediment par- 
tides and how these arc changing with time; 

(2) there is limited understanding of the 
physical, chemical, and biochemical processes 
that govern the movement and laic of differ- 
ent types of toxic substances under diiTerciu 
hydrologic conditions; (3) there is uncertainty 
about the best study approaches, sampling 
techniques, and measurement methods for 
obtaining information about different types 
or toxic substances in different hydrologic sit- 
uations. These deficiencies result in crucial 
gaps in the knowledge necessary to safeguard 
human health and to protect hsh and wildlife 
resources. 

A symposium considering die fluvial trans- 
port of scdiment-jssijciaicri lOiitamiiiuuts is 
being organized for the 1984 Fall A un uul 
Meeting 10 be held in San Francisco, Decem- 
ber 3-7. The symposium will examine ( l ) the 
liydinlogk, chemical, ami hiolngic.il processes 
that influence the movement and fate nf toxic 
substances; (2) development nf improved 
methods for field sampling .uul Inboisitory 
analysis ol tnxii substances on sediments; and 

(3) detailed invest igatiuns of river basins and 
estuaries that describe the occurrence, magni- 
tudes, and duiithuii'iii uf difleicm types • >1 
toxic substances in various hydrologic envi- 
ronments. 

Those interested in participating should 
send an abstract, in standard AGU formal, to 
Ned Andrews, U.S. Geological Survey. Box 
25016, MS 4 1 3, DFC. Denver. CO 80225 by- 
August 15, die special session deadline. In 
addition, an original and two copies must be 
sent to FaU Meeting, AGU, 2000 Florida Ave- 
nue. N.W., Washington. DC 20009, by the 
September 12 abstract deadline. 

Snowmelt-Runoff Modeling 

A special session entitled “Advances in 
Snowmelt- Runoff Modeling" will be held dur- 
ing the AGU 1984 Fall Meeting in San Fran- 
cisco, December 3-7. The half-day session is 
sponsored by the Snow and Ice Committee of 
the Hydrology Section. Topics addressed will 
include (but are not limited to) the use of 
new technologies in snowmelt-runoff fore- 
casting, the WMO project on intercomparison 
of snowmelt-runoff models, comparison of 
temperature-index with energy budget mod- 
els, and remote sensing measurement of snow 
parameters. 

Abstracts, in standard AGU format, should 
be sent lo Albert Range, Hydrology, USD A/ 
ARS/BARC-WEST. Building 007, Room 139, 
Beltsville, MD 20705, by August 15, the spe- 
cial session deadline. In addition, an original 
and two copies should be sent to Fall Meet- 
ing, AGU, 2000 Florida Avenue, N.W., 
Washington, DC 20009, by the September 12 
abstract deadline. 

EvapotranspiratioD Modeling 

A special session entided “ Eva pot rarupi ra- 
tion Modeling: Its Verification and Use will 
be held during the AGU 1984 Fall Meeting 
in San Francisco, December 3-7* 

The session’s invited and contributed pa- 
pers will explore the utilization of models to 
describe ET in watershed-scale hydrology. It 
seeks to overcome the limitation that many . 
models have been developed for small-scale 
application and are not well suited to large- 
scale phenomena. Principles of £T rncxleung 
over areas of many millions of km* bear spe- 
cial consideration, and recent advances will be 
covered. Remote sensing of Input data for , 
models is being developed, and operational 
systems will be of interest. Observai.onsjuil- 
ed to large-scale application and interpreta- 
tion are applicable. Forested areas presen . 
special probleih*,:and recent , adv ^ ^ 
presented. The sessipn is under the auspices 
of the Unsaturatdd. Zone Committee of the, 

Prosl^tive contributors should send a. 
copy of art abstract as sobn as possible to ek ■ 


ther R. J. Reginald, U.S. Water Conservation 
Laboratory, USDA-AR5, 4331 East Broad- 
way, Phuenix, AZ 85040 (telephone: 602-661- 
4356) or J. F. Stone. Department of Agron- 
omy, Oklahoma Stale University, Stillwater, 
OK 74078 (telephone: 405-624-6417), 10 - 
chairmen or the committee. In addition, an 
abstract original and iwu copies must lie sent 
to Fall Meeting, AGU, 2UQ0 Florida Avenue, 
N.W., Washington, DC 20009 by the Septem- 
ber 12 abstract deadline. 


New and Emerging Issues in Water 
Resources Law, Economics, and Public 
Policy 

The recently formed Economics and Public 
Policy Committee of the Hydrology Section 
will hold a special session at the AGU 1984 
Fall Meeting in San Francisco, December 3-7. 

This session is intended to address prob- 
lems on the culling edge of water resources 
policy and administration. The focus of con- 
cern is to be social and institutional rather 
than technical. Among the emerging Issues to 
be addressed will be the politics or groundwa- 
ter management policy, the shift of federal 
and stale authority over waLcr, water markets, 
equity considerations in water resources, and 
(lie conflicting and confusing meaning of re- 
cent court decisions on water. Lawyers, social 
scientists, and water practitioners are particu- 
larly encouraged to ixtriiciputc. 

A Imrans, in standard AGU format, should 
be sent to Helen Ingram, Department of Po- 
litical Science, University ol Arizona, Tucson, 
AZ 95721 (idplmnc: 602-621-5728) by Au- 
gust 15, the special session deadline. In addi- 
tion, an original and two copies should he 
sent to Fall Meeting. AGU, 2000 Florida Ave- 
nue, N.W., Washington, DC 20009, by the 
September 12 abstract deadline. 

Quantitative Precipitation Forecasting 
Models and Procedures Potentially 
Useful lo Hydrologic Forecasting 

A special session “Quantitative Piccipiiaiinu 
Fnieratiing Models and Procedures Potent i.tl- 
ly Useful ro Hydrologic Forecasting" will lie 
held at the AGU 1981 Fall Meeting imdei 
the joint sponsorship ol the Hydrology and 
Atmospheric Sciences Sections This session 
will contain invited and contributed talks h\ 
hydrologists, atmospheric scientists, and oper- 
ational meteorologists. Papers are enroll railed 
pertaining to all levels ot ■|ii.iiitii:itiw- pin ipi- 
tation forecast (QPF) modeling ranging from 
local applications in regional or liaiiunal nu- 
merical wraihcr prediction applications. The 
models may be statistical and/or physical in 
nature; the basic criterion is that they offer 
some potential lor hydrologic applications. 
Also of particular interest will be papers per- 
taining to specifications or requirements for 
QPF information and the integration of QPF 
procedures, or outputs from QPF techniques, 
with hydrologic-forecasting procedures. The 
session is being jointly organized by Konstau- 
line P. Georgakakos and Michael D. Hudlow, 
both of the U.S. National Weather Service 
Hydrologic Research Laboratory. 

Abstracts, in standard AGU formal, should 
be sent to Konstantine P. Georgakakos, Hy- 
drologic Research Laboratory, W/OHS, Na- 
tional Weather Service, NOAA, Silver Spring, 
MD 20910 (telephone: 301-427-7640) by Au- 
gust 15, the special session deadline. In addi- 
tion, an original and two copies should be 
sent to Fall Meeting, AGU, 2000 Florida Ave- 
nue, N.W., Washington, DC 20009, by the 
September 12 abstract deadline. 

Microbial Processes in Ground Water: 
Their Role in Chemistry and 
Contamination 

Only within the past decade has the signifi- 
cance of biochemistry in groundwater quality 
been realized. Recent studies have revealed 
(he ubiquitous occurrence and distribution of 
bacteria and other microorganisms in many 
groundwater systems, which were once 
thought 10 be essentially sterile. The research 
associated with the accelerated national atten- 
tion to groundwater contamination and waste 
disposaf issues has clearly shown that these 
organisms can perform significant roles in 
the chemical transformation and degradation 
of certain organic contaminants, such as fuel 
hydrocarbons, some solvents, and other or- 
ganics in geahydrologic systems. Microbial ac- 


some dissolved contaminants. In situ biodeg- 
radation treatment or some groundwater con- 
taminants such as fuel hydrocarbons is now a 
commercially available service. However, even 
with these recent advances, much remains to 
Ik learned about die role of microbial pro- 
cesses in the chemical quality of groundwater. 

In view of the rising Interest, importance, 
and'recent advances in diis subject, the 
Ground Water Committee, with cosponsor- 
ship from the Soil Water and Water Quality 
Committees of AGU is sponsoring a special 1 
day session bn this topic at the 1984 FaU 
Meetjng in San Francisco, December 3-7. 
The session will consist of several inviled pa- 


pers from international leaders in this field, 
as well as selected volunteer papers. Topics to 
be included arc types, occurrence, and distri- 
bution of microorganisms in groundwater; 
biochemical reaction rates, kinetics, and 
mechanisms in groundwater; case studies of 
contamination problems involving biochemi- 
cal transformation; in situ stimulation or bio- 
transformation reactions; ground waLer and 
core sampling technology for biological pur- 
poses; well-dogging problems; and other re- 
lated subtopics. 

Abstracts, in standard AG L! format, should 
be sent to Jack Robertson, U.S. Geological 
Survey, Mail Stop 410. National Center. Res- 
ton, VA 22092 (telephone: 703-860-6976) by 
August 15. the special session deadline. In 
addition, an original and two copies should 
be sent to Fall Meeting, AGU, 2UQ0 Florida 
Avenue, N.W., Washington, DC 20009, by 
the September 12 abstract deadline. 

Uncertainty in Water Quality Modeling 
and Management 

The AGU Water Quality Committee is or- 
ganizing a special session on water quality 
modeling mid management at the AGU 1984 
Fall meeting in San Francisco, December 3-7. 

lit recent years, water quality modeling re- 
search has placed increasing emphasis mi the 
consideration ol uncertainty, l he main locus 
nf this session will lie uri the evaluation of 
prediction tin certainty and jin cllcct on man- 
agement decisions. Papers sire solicited in the 
following areas: model iiLeiitificiilinii/verifii'a- 
lion, parameter estimation, prediction error 
prupagation/i'eiliictiiin, statistical vis-ii-vis de- 
terministic conceptual models, relevance or 
uncertainty in manage tit cm objectives, and 
performance evaluation and dcrisir >n/ni ju- 
dgement control strategics under uticcri.iinty. 
Application 'and theoretical considerations are 
encouraged equally. 

Abstracts, in standard AGU format, should 
lie sent tot',. Nl. Marin, School of Forestry 
and Environmental Studies. I Juke Universitv. 
Dm ham, NC 27706 (telephone: Oltl-litM- 
2802) by August 15, the special session dead- 
line. In addition. ,m original and two copies 
should lie vein 10 Fall Meeting. .Mil!. 2 iMH) 
Florida Avenue. N.W.. Washington. LK . 
200UII. hv the .September 12 ahsti.m dead- 
line. 

Computer Simulation 
Conference 

July 23-26, 1984 Summer Computer 
Simulation Conference, Boston, Mass. Spon- 
sor: The Sucicty for Computer Simulation. 
(The Society for Computer .Simulation, P.O. 
Box 2228, La Jolla. C.A 924138.) 

The conference will feamre technical pa- 
pers, panel discussions, state of the art re- 
views, and tutorials on all aspects and applica- 
tions of computer simulation. The 14 topics 
include simulation methods, computer sys- 
tems, simulation credibility and validation, 
physical and engineering sciences, chemical 
sciences, energy and resource management, 
environmental sciences, training anu research 
simulators, and artificial intelligence. 

Six professional development seminars 
(topics include Unix, new mathematical soft- 
ware Tor simulation, introduction to the C 
language, and continuous system simulation 
languages and applications) round out the 
program. 

African Hydrology 

_ July 23-27, 1984 International Sympo- 
sium on Challenges in African Hydrology 
and Water Resources, Harare, Zimbabwe. 
Sponsors: IAHS, UNESCO, WMO. (Zimba- 
bwe Conference Board, P.O. Box A585 
Avondale, Harare, Zimbabwe; tel.: 308222; 
telex: 4-283 ZW.) 

The objectives of the symposium arc to fo- 
cus on the role of groundwater exploration, 
data collection, assessment, resource develop- 
ment, and management in rural Africa, ana 
to discuss problems of soil erosion and sedi- 
ment transport and their effects. 

Among tne topics to be discussed are meth- 
ods of groundwater data collection, archiving, 
and retrieval; assessment of groundwater re- 
sources; groundwater management tech- 
niques; measurement of soil erosion and sedi- 
ment yield; rate of erosion and sediment 
yield in (lie African environment;' soil erosion 
prediction techniques; erosion problems and 
their control; and sediment problems and . 
their control. 

Several post-symposium tours are planned. 


Natural Zeolites 

August 12-16, 1985 International Con- 
ference on the Occurrence, Properties, apd 
Utilization of Natural Zeolites, Budapest, 
Hungary. Sponsor: Hungarian Academy of : 
Sciences. Engdhardl, Secretary, Zeolite 
*85, Central Research Institute for Chemistry, 
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Hungarian Academy of Sciences, H-I52B Bu- 
dapest, P.O. Box 17, Hungary.) 

The deadline for submitting abstracts is 
July SI, 1984. 

The program will include invited ond sub- 
mitted patters on ull aspects of natural zeolite 
research, including : geological occurrence, 
miner illogical properties, production, physical 
and chemical properties, biological reactivity, 
agricultural applications, energy conversion 
applications, pollution abatement applica- 
tions, nuclear energy applications, and other 
industrial applications. An optional field trip 
is also being organized to the zeolite mines in 
the Tokaj Hills. 



Separates 


To Ordtr: The order number can be 
found at the end of each abstract; use all 
digits when ordering. Only papers with 
order numbers are available from AGU. 
Cost: S3.50 for the first article and $1.00 
Tor each additional article in the same or- 
der. Payment must accompany order. De- 
posit accounts available. 


Photogrammetry, 
Surveying, and Mapping 


Sept. 9-14, 1984 American Society of 
Photogranmietry/Anicrican Congress on Sur- 
veying and Mapping Fall Technical Meeting, 
San Antonio, Tex. (Monica Milam, 1984 ASP- 
ACSM Fall Convention, P.O. Box 8172, San 
Antonio, TX 78208.) 

Pre registration deadline is August 10, 

1984. 

Five symposia will highlight the meeting. 
Scheduled topics are applications. of remote 
sensing and geographic information systems 
to renewable resources; non renewable re- 
source exploration and development; plioto- 
grammetry and surveying applied to trans- 
portation anil other engineering works; state 
of the art rlosc-rungc terrestrial phntogram- 
mctry and surveying; anil geographic infor- 
mal ion systems. 


Send your ordtr to: 
American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, D.C. 20009 
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BOUNDARY INTEGRAL SOLUTION TO SEAHATER INTRUSION INTO 
COASTAL A11U1F1RS 

A. E. Ttl gbenu t School of Civil and Envl ronaantal 
Enol neerl no, Cornell UnlverUty. IttKa. «« »«* 
iSraiJ. A. Liggett end A. H-0. Cheng 
Solutions to unsteady lens- typo Interior* and steady 
wedge-type lnterfaca probless In porous , 

ob“a1ni5r Muaerleol results are compared tf analytical 
solutions for homogeneous ind Isotropic aquifers with 
?ul«awoetrlM. The thr*e-di»ins[onal equation Is 
ilHlinad to two-dfcensioM using the Dupuit- 
Forchhefwr ipproet motion and the floe In the sel teeter 
mrien <i attuned static. IHeie approximations were 
tested for Us unitesdy problem by mtnp a separate 
pro gran and found to be valid. Th. present 
to the capability of tha 9»nernl groundwater basin nodel 
which was based an the teat techniques. (Seawater, 
intrusion, aquifara, boundary Integral equation method, 
coastal o«nrtf*»*>. 

Vicar SM®“r. Roe., P«p«r 4U0662 
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1410 Quail try of the anaapbON (Car ben dioxide) 
trends Of *ns»w*Atc oa. own Canadian 
BACKraiOKD STATIONS AT oZsAN M4TKE* STAXI0U P, BASIS 


I BUWS AM ALDT . 

C,S. Hbag <M*rlea Carbon Kueorch Outre, loitlrute or 


Oci.a Sclooco., P.O. *>x *000, Sidney, B.C. Canada YBl 
4jl) f Y.-S. Chan, J. 3. Pom. “■ BaUagay ond X. 6. 


Pettit . . __ 

Tlia-airlu data of ataoiphirlc Co, 
coneant ration* ara praaintid lor three Canadian 
background Italian! Oeiso ftaihat 8tatien P In 
nnctbiatt Paclde Ocean, Sabta I. land off Sova Sent la, 
and Alart, Nortbwaat TerrUerUa. Tha naan anneal 
cencani rat Iona of 00. In dried aenplet ai SM . 73 
pmv ( 1980) at lable lilaed, 331.26 ppov (I1S0) at 
Station f, end 340.30 ppn (IS80) end 3*1.71 ppov 
(IfSI) at Alart appear ceoaiitent iileh the global 
pattern. Fron 1973 to 1981 , the Increase ie 00- 
eoneentratlon avarogad for ibeae atatloea ia 1.8 
ppov/year. In 1173-1978 and in 1978, tha annual 
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grouch ratat of aioaapharic CO. Maaurananta 
dacraaaad at all atatlona. AnSthar dip In tha growth 


rate ef CO, ceoeantratleea vis elan ohaarvad In 
1914-1973 it Station P. In (anaral, tba long- t* re 
Hands all show lower growth In the be* lent ns, and 
■ora rapid growth nt tba and, of a typical two-year 81 
HlDO/Seuchem Oaclllatloa anat. Tha aaaseaal 


April 18-20, 1985 Continental Ex ten- Mia rapid growth at tba ond, of a typical two-year 8! 

■ionsl Tectonics. Durham, England. Spon- Ul00/a«u»Kam OaclLUtU* meet. Tha aaaieeil 

■ ic M t? n.. ..a. ,.r aapittuda batwaao winter and wanr concent ret lone la 

son Geological Society, y. F. Dewey, Dept, ol ab ^ 1( 14 ffav tt statioa P and about is ppov at th. 

(icoloeka] Sciences, Durham University, Dur- other atatiora. Thom it a pb**« ahitt of about ena 

■ .\x 1 1 4 r l* *.* .J.n.l t month In tba eoaat of rha daclloo to lomar minimus 


ham Dill 3LE, England.) 

Sent. 15-20, 1UH5 Sixth International 
Conference on Basement Tectonics, Santa 
Fc, N. Mcx. (M. J. Aldrich, Mail Snip D462, 
Lxu Alamo* National Laboratory, Los Ala- 
mm, NM 8754f»; tel.: 51.15-667-1495.) 

Oct. 1U-12, 1985 Conference on Heat 
and Detachment in Crustnl Extension on 
Continents and Planets, Sri I on a. Ariz. Spon- 
sor: Lunar and Planetary Institute, USGS. 
GSA. (Pam Jones, LPI Projects Office. Lunar 
and Planetary Institute, 3303 NASA Road I, 
Houston, TX 77038; tel.: 713-486-2150.) 

Oct. 28-NW. 1, 1985 In tcriiaiionaJ Con- 
ference on Coal Science, Sydney, Australia. 
Sponsor: International Energy Agency. (R. 
W. Hinde, Executive Secretary, CSIRO, Divi- 
sion of Fossil Fuels, P.O. Box 136, North 
Ryite, NSW 21 13, Australia.) 


baiwaao Sabin Island (Ksreh-Aprll) and tha sthar 
atatlona («prll-Kay). 

J. Caophys. Rad., H, Fmp*r *00818 


1*20 (un aaturaced sons geochutalry) 

origin ud distribution 01 i arson dioxide in tue un- 

SATUPA1ED 2lK<E OF THE SOUTHERN H1CII PLAIDS OP TEXAS 
WaironH. Hood (U.S. Geologic* 1 Survey, *12 Hal’ l 
Crnrar, “salon. Virginia, 22012), HUhaal 3. Retrain* 
Partial presfuram of CO. .0., b. , and Ar warn monl- 
Lorcd at two local Iona In the Qgallala aquifer ayatan 
on th* South «ra High Plain* of Tcxaa. Sacploa wars 
cnllaciaJ com hi y during parts of 1180-1181 from nlna 
depths ranging Iron O.b to 31 ootsra bolou land Mi- 
lieu. PCO, was obaarved to bo sraarsc al dapth than 
In th* active soil aoo* and Ihua appears to tourradtet 
till nenul prornaa In which CO, la generated (n tba 


9„ 1 1 ,.>ric and dlffuawd upward to I ho alnoaphoro and 
duwnwaid io tb* watur tabl.. Iha 4* C of tbo CO, gaa 


Changes: 


April 16-18, 1985 Fifth Annual Front 
Range Branch Hydrology Days, Fort Collins, 


Colo. Sponsor: AGU. (H.J. Morel-Seyioux, 
Dept, of Civil Engineering, Colorado State 


Untv., Fort Collins, CO 80523; tel.: SOS-491- 
5448 or 8549.) Note: Change of date. 


The Geophysical Year calendar last 
appeared in the June 5, 1984, issue of Eos. 


Geodesy and Gravity 



AGU Membership 
Applications 


Applications for membership have been re- 
ived from the following individuals. The 


ceivca from the following individuals. The 
letter after the name denotes the proposed 
primary section affiliation. 


Regular Members 


Joint H. Anderson (O). Michael A. Arthur 
(O), Joint M. Umworth (T). Gary Bowers (O), 
R. Jack Consent (II). Bruce R. Erdnl (H), 
Reza Khanbilvardi (II). Reluhard Kirich 01, 
llu T. Liang (S), Franklin J. McDonald (S), 
ncraanl <». Mcmlonca (A). 

Andrew' Norris (S), Chris G. Rapley (O), 
Ennio R. Sanchez (SM>, Richnrd R. Standacrt 
(T). Rohert E. Stetkar (I I). Snknt Sumer (II), 
7. lien Zluiimg (S). 


1910 Cruacal Novaaint* 

EANlKqUSU EVA831 IN LONG VALLEY CALDERA, 
CALIFORNIA, JANUARY ISSll EVIDENCE FOR DIKE 
INPUT luN 

J.C. Savaga tU.B. Gaologtcal Survay, 3*3 
Hiddlaftaid Rood, Haoln Park, CA 94023) sod R.8. 
Coakaihaa 

Tha 1982-1983 datamation obaarved by trilater- 
al Lou and lavallni auevays acraas tbs Lqu| Vallay 
caldaca la app«rantly raUtad to tha a. Ha-long 
by 8-ha-d**p Tirtlcal mptuia aurfaca dafload by 
Lha January 1983 sarthquaha awaia that occurred 
io tba south aoat of tba catdara. Tha ohaarvad 
dafonatlsn can ba axplaluad •• followai In lata 
1982 0.03 ka of aagu wta Iqjaetad Into a dlha 
that dips 30* northward fra* tba battoa of tha 
rupture luifaca. Tha dawa-dlp dlaanalon of thta 
dtka la B La. Tba dlha Inflation account! for 
tha uplift ohaarvad across tha caldara as wall aa 
loot of tha horLiootal daforaatlon. Inflat loo of 
tha dlka gioarated a tanaloo of about 3 bora 
aeroaa tba rare leal plaas that waa to btcoia tha 
niptuaa lorfaco of tba January avara. Tbla ra- 
dutad tba filctloMl at rasa nn tbo ropturo plans 
sod path* pa trL|garad tha slip that cauaod tba 
January twin. RighL-lataral a Up (0.22 •) an 
tho wpptniait 2 ta» ol tba (upturn plana during 
aod oftai tha January awata accouata for tha 
additional horiaontal daforaatlon obaorvod, Tha 
Mill can bo iaprml aargloaiiy if atrlko nip 
la ada I tied ovor tha aatlro ruptuto aurfaca and 
0.006 la 1 of aaiai la lojictad along that aurfaca 
Io th* dtptb lotarval 3 to 8 ha. Tba laptovauant 
In tha nodal fit, howarar, la oot lafflelant to 
rtgulra shallow lnJacLlon of aagma. Ttaia, ua 
coneluia tbit Inflation of a dlka at dapth (B to 
U km) dipping northward baoeatb tha caourgant 
dcoa plua ahallow rl|ht-lataral slip on tha 
ruptura aurfaco la a alapla, but aot unique, n - 
plauotloa of tha obaarvtd dafoiwation ad aalaal- 
rlty (Long vallay caldara, Maaanth lalraa earth- 
•wbaal. 


J. Doopbya, Has., 8, Pap, r 480734 


Hydrology 


Student Status 


Nelson Belzile (V), Craig M. Bethke (H), L. 
Mathis Butler (V), Nicholas G. Carr as (P). 
Chuck DcMets. (T). Arnold G. Dodcn (V), 
John Michael Donahue (GP) t Thomas Duflfy 
CT), Charles H, Esiabrook (S), Robert A. Gar- 
land (S). Robert CJ. Gibson (t). 

Kenneth Hardcosile (T), Neil B. Hokanson 
(S), David A. Jay (O), Deborah Rl Jerez (V), , 
Kari Magee (P), Nancy Mcsoloras (GP), An- 
drea Morelii (S), Rkltard J. Murnanc (V), 
Ram Mulian Nara>*annn (A), Regina Rapp 
(S), Miriam Renkin (T). C co (TreyS to thflrd 

(V). Chun Yeung Van (T); 


tin General icirrulnilau) 
ii'ARFAI. ELUW.S ns IV LB BY A UW AI. UKBSln FLUX 
KMtnyonhl IVed.i (nop.irlnunL »f Ocr/lwography, UalvirsU, 
or British rolucb la, Vaacnuvur, D.C., V6T IWi, Caudt) 

A two- layer rodul will, a rlgl.l ltd and a flat Lotte* 
on ait f -piano la oetplflycd to study a flow (Is Id drbta 
by a Jsnslty flux through the nt*a surfaca ar tfaa tout) 
for otaaplo, fresh water Jiacl.nrgod froa a rlvar. Tha 
nspativfl (posit I vo) dunslty flu* into tho uppur lsyir u 
represented by Clio water buna.itli (.nor) tho <atir(uo 
chang Inp froa ths Ixwar (uppur) lover to tho uppsr 
(lower) layer | that la, vnt ralniw.nt of the lover 
(uppur 1 layer by tlic upp*r (lower) layer. Tha aub- 
litcrLlnl Dow pattern r mitral nod hy tha eoaat haa tws 
cuoponentss one Is n barer Unit odJy ranrby utchlai 
the uni raiment region, nrul tho otliar li a fa read, 
tntarn.iL Kelvin wave along tho upproptlata half e[ tba 
cuant. (Frasli wntvT illnrhnrHw, oilJy, Internal Kslvta 
wave). 

J. Ccipliya. Xoa ■ ■ Paper 4C07H4 


Meteorology 


1710 Boundary layer atrueturea and procaaaaa 

BOUNDARY LAYER FLOW CHARACTERISTICS AT THE GE0RQ VON 

HEUMAYER ANTARCTIC ETAT10B IK SUHMtP 1983 

Ch. Lottos tar (Inatllut fUr Motaorologta u. LHmnlOlOgle 

Unlveraltat Hannover, 0-3 00© Hannovar , Cernonyl 

Two caa* atudlea aha- typical Planetary Boundary Flown 
at the Oaorg von Heumnyor Antarctic station. Those ore 
katabatic, when a ahallow inversion oxlala over the »eo 
ehelf surface- The katabatic flew la dt reclad to th# 
north and la vail developed during the short cooling 
periods of the ninths of January and February. Tha 
frequent easterly atom wind situations eorrsipond to 
a flow direction parol lal to tha largo aeila topography. 
A marked dlf Ter erica betwean th# temperaturaa of tha air 
cloaely ebove tho 1c# ehelf and tha warw air rroai tha 
ocean can be observed within the lowast *5 a. 

I Katabatic wind. Antarctic eaaterllea). 


J. Ocopbya. Xu. , D, Papar 400837 


3713 Chow teal coapoaiclnn 
OBSERVATION AL RESULTS ON TO8 VERTICAL COLDXS 
ABUNDANCE OP ATHWPBERIC HYDROXYL 1 BtSCRIPTlOH OP ITS 
SEASONAL BEHAVIOR 1977-1982 AOT OP THE 1982 EL 
CHICH0H PERTURBATION 

Clyde R. Bunatt and Bllaabath Baavar Bureau (KOAA 
Asronoov Laboratory R/R/ALS, Boulder, Colorado 80303) 
OH vortical col am abuadaacea ooaaurad at Frits 
Psab, Colorado (»0°N, 10S°W) for 1977-82 exhibit a 
ginaral aaaaonal variation of 288 with a January 
naaimuo and a July minima. A aaaaonally varying 
diurnal aaynaatry of saplltuda 278 about a general 
7t offset favoring afternoon abundances la alao 
obaarved. In aprlng AM taluaa ascaad PM; tha ra- 
varaa aaymatry hold* In fall. A poaltlvs pertur- 
bation of 30X la round for tha tusmar of 1982 and la 
attributad to tbi 81 Chicken volcanic avast In April 
1982. (hydroxyl, atratoapharlc compos! tics, trees 
special) 

J. doophyi. Rat., D, Papar 4D0813 


waa quits uniform mod averaged -IT. 9 par nil. PO. du- 
el load wltb dapth auiiaatlag is altu ganaratloo of CO, 
by tha oitdatlan of carbon. Savors 1 hypotbsaos worn 
conaldirtd lo aaplolo tho origin or tha CO. at dapth. 

It was concludad tha noil probable hypothesis waa that 
dissolved and parCUulala organic carbon lot reduced by 
recharging water waa ssldliod to CO, by the aaroblc 
microbial conwnlty that utllUad oxygon diffusing In 
from (ha almoaphsre. Tbla hypothesis la csnalatant 
with the CO. (cmcmtratltn proIUe, calculated produc- 
tion profile of CO., 4‘ *C veluao of C02 gas, caliche, 
aoll hunlc acid fraction, and dlaaolvtd csrbosats In 
ground uitir. The abundanca of CO., It a concent ration 
profile, and Ua probable origin provide Information 
for evaluating the observed cm pi ax requeues of caliche 
Ji no lotion and pre. Ip List loo known co occur In tho 
aquifoc, (Caochaelatry, Cares, ©Maturated Zona, CO,) 
Uatar Raacsr. 8aa., Papar 4U0737 


J. Oaopbya. las., D, Papar 4D0 1 3J 


Oceanography 


4705 Boundary Layer and Exchange Freeware* 

TUFUBLEN7 NAVI BOUNDMR UYXRB 

PART 1. mat. FOMOUTtOH AND PIRST-ORDRR BOLUTION 
John TTowbrldqa (Dapartnenc of Civil BvqUioarlng , 

Uni varsity of Delaware, Hawnrk, Mlawaro, 197 LG I , 
and Ola lecher Hade an 

OaulUatory tnrbulanc flow prodoood Mar a rouqh 
oaa bad by linear aurtao* wavsa la analyasd. An 
analow to the wall region of ■ toady turbulent flow 
la shown to bo valid vary near tba bad and provldoa 
Urn baa la for a modal In which tha oddy viscosity 
La tha prodaot of a vortical length aoalo and tho 
ElraL two Fourier oenponanta of a shear velocity 
based an tho inotantanoons, local Ud ahaar otraaa. 
With thla tlu-varylng oddy vlaooolty nodal, an 
approx! mats cloaod-fore i elution for tha boundary 
layst *lov la obtained. Caparison with avail able 
laboratory nearer loan ts lndloataa that the eddy 
vlsooslty does in root vary with tlaa and that tho 
theoretical approach takas hare la phyaloally mound. 
The sCEoct of a Ume-vazylng vlsooslty cm quantities 
of practical lntaxoit la Sound to ba potentially 
important. 

J. Oeaphys. JUa., C, Paper 4CQB23 


4760 8aa lc« 

A THEORETICAL, PI ELD AND UID8AT08Y STUDY OF lCI-COUPim 
HAVES 

Vernon A. Squire (Scott Polar Reaearrh Inal 1 tula. 
University of Cambridga, Lenadsld Road, Cambridge 
CB2 IER, England). 

Plaid and laboratory data of tca-couplad vavaa 
propagating bonrath shor* fast ire are praaanttd, and nt 
compared with a theoretical model for ire lea which 
allows lamparaluro variation. Al though the laboratory 
dataaat lo easant (ally qualitative duo lo acallng 
problama, lha moaaurad wave character lit lei cospara 
favourably vlih those iron In the (laid, Tha lhaory fin 
tho field dataaat wall, both for tha dlapariiva bshirlogr, 
and for tha anorgy decay aa tho ico-touplad vavoa 
Bcnotrata tho Ico ahssl. Huraovor, a naiimips dliplacuaai 
■uggaatad by theory la aaan In llald dan (or tha firat 
time. It la proposed tha l this peak nay ba aiaaclatadvilk 
the break-up of ahoro fail lea In aapaied regions, Tba 
theoretical treatment praavnlod nausea aaa ico I* kl 
thsrmo-rboologlcal ly aimpla, on untaitad hypattrela vktet 
will require later experimental vtrl Heat Ion. Xovavir, Ibi 
theory io quits gsnoral and can ba ured to aolva a varlnj 
of aaa Ico mechanical problems where craap la ronilJsrrd 
important, but whara ths loads and dlaplarroanta ara sill 
anough that linearity prove Ua. (Fail Ico, ica-touplsd 
vavaa, attenuation and dlaporalon). 

J. Coophya. Raa. , C, Papar 4CO»l2 


3))3 Kl.etrlcjl llionomcn.i 

ATlHKfHkR IG FLLCTR1C nuWUTION BT A SEA BRTTZr. 
A.G.rtrvln (G.S.L.R.O. Mvlnlon of Plant Indi.Ntry, 
P.O.Box 1600. C-mhorrn City, A.r.T., AMOtrnlln 2 Lull 
An fperwaso >'t morn I kia AOT In hotli tho Man nnd 
fluct list lag rirts o( rill* uloclrlc fluid alrr.ir.Lli ftn.1 
ulr-oartli current Haa bean r.baorvtd during tin* ilaytlrw 
dovplapnnnt nf thn convoctlvo hcnjrid.it/ layer "Uir thu 
Influence of th" eeo breiru. thin la nttrll.nli<>l lo 
tho odvoctlcir, anJ lurbuicni argnnliat 1cm of hurt and 
wavs gonnat.'l cpaco-clmrge. Kluct'iit lonv In tl.o 
alrutrlc field itreiigth havo bouu subject co v.ii lo.ico 
apcetral mu I voIh In l ho Irpquencv rapgo 0.00) <■ f * 
0.05 He. Spue u nl cvrlcjtwp are found lo be 
proporclonol co f vharo x - -1.62 ± 0.19. THU la 
compared with thw -3/3 value applicable to Lhn wind 
vocLcra, ltmpcratura ond humidity In the surface 
layer- An attenuation of abort ported horixonal 
charge -cl and tirijciurrn In obaervud with thu Influx of 
aoa-alr. (Atnoaphorlc electricity, charco r lends, 
planetary boundary layer). 


4705 Boundary Layer and Rxohanga PtoMsaas 
TQMUXR NAVI BOUNDARY LAYERS 
PAR* 2. SECOND ORDER THEORY AMD HASS TRANSPORT 
John Yrevbrldga (Department of civil Engineering, 
mayoralty ef Delaware, Sowar k, Delaware, 19716), 
and Ole Saohar Ha down 

lha eolation gov tha turbo lent osar -bottom 
boundary Uyar produced by a progressive wave train 
la advanced to aaoond ardor In wave auepnoaa. Aa 
in the Urst-ordar analyala (Part 1), tho afEoatlvo 
vliooalty la aaauawd to to tho product ot a vmrtloal 
length aoalo and the first few rourtar oemponanta of 
* »1"a» voloolty bread on tha Instantaneous , local 
bad ahaar stress. An anaiytloal aoluuon fox tho 
second -order flow field La obtmlaad, with attantloa 
directed primarily toward tho aaeosd-ordor, ware- 
liwucoti ittftd/ current r or un traupoit. Th* hub 
bcanapoct la round to depend nrltloally on temporal 
variation of tho affective vlecoelty. YYm vnt 
dramatic taault of the analyala la a pradloted 
reversal of tho mare transport produced by relatively 
long revas. Thla remit, for which supporting 
Mperlmaotel evidence U prase n tad, haa not beao 
pxadlotod pravloumly and cannot bo obtained by a 
^Th. 10 " ** vtaooelty la^llo.tion. 

of the prreant results for related preUema are 
dlxouread. 

J. Crepkya. Rex., C, FapOT 4COB24 


J liO Broiloa sad lellaaatitiaa 

80TT0I- I0BHDA8T CONDITION P0I NDN1QD ILIBIIDR 

T1AHIFD1Y OF SBDIR8NT 

I. J. Cbvag IDeparlaaal ef Naabialeal 

Sag Inal I lag , Dale Ualvlility. Darham, 

Nerlb Carel laa. 11101) 

A gisMillaad ballae-bbaadaty aaadltlea lac 
aoakqal I Jbrl em iraviporl al fadlmaal la 
foraalRIad th laiaa al lee paciaalarai tha 
dapetltUe valaellg tad the tqeLUVa lam 
Vodka aeeaeatrallaa. Thaerailail eapraaaioei 
fo* tba two filial lari aca darlvid. Aoilyiloal 
lolelloai to tha alllaaal traaiyorl sqaatloa 
ealag lha |I Ratal lead boUem-bqaadi ry .. 
■amJtliea la alas llvaa. A aahlac of ara^Uei 
[oraaUiloaa e( (kt let|eai aeallilexi ate ' 
viTlavaf led ahava (e ba ipaaiil taiaa ol ikli 


th. retar proper tire wicfa warm, low reUolTeucJL. 

•JlUl.y aur^a^rei 


afar-, 


Particles and Fields — 
Ionosphere 


1505 Air glow 

0, (b'C - * J fI) ATH0SPIIERIC 
AlRCL0M*NZASUREHCHTB in the 


: band Hicirr 
NORTHERN POLAR CAT 


REGION 

II. K. Kyrabd (Norwegian Dofenaa Research 
Eatabllahaanc, N-200I, KJallor. Norway), 

K. Hanrtkaan, C. 9. Daahr aod 0. J. Roalck 

Tha 0j Atmoaphorlr (0-1) band at 8645* haa bain 
ohaarvad In the altglnw during the 1182/81 winter 
so 1st lea froa the ground at Longyrarb/an, Halt Splti- 
borgan (7B.4N Lai-, HE Long, gvogl. Th* averigi 
(0-1) band Intensity for tha eonllnuoui l4 ‘ h ;“ r , ... 
parlod nf tha obaarvaclc.ni la found la br 441* * ,D * 1 
Tho auan temperature doducud (ran lha 0g 10-1) Alao- 
apherlc band rotalloual structure Is found to bf 
2S4K. I 3K comparud lo a muon of 249E 1 2E for cbi “* 
(S3) bond rotational Loepcruluro- Thla Indicatai a 
shallow moaopouso with an uppur lonparatura 8™* 1 ' 
or - l K/Ka. Comparison with pru.loui abaarvatlom 
ahawm Uulo or na latlludu dopendanc*. dlibaugh c i 
la considerable scat tar In tliu data Indicating IMi 
tho 0 2 alrglow la highly vor labia In tlaa on th* 
order of houro or laoa. (Oj Almoaphirle UPla. 
Polor Cap, Night alrglow). 


J. Qeophys. Rub., A, I'upur 4A0770 


3340 Ion donate Ian on,l tenpe caiucaa 
EFFECT OF HOT ELECT FOIIS ON TOR POLAR WIND 
A. R. Bornhot (Contar (or Atmouph.rle and 1p*“ 
Sclancan, Utah State Unlvornliy, * 31 

and R. V. Schenk .. . 

A lomlUnoClr model won unud to study cha alM«^ 
hot oloctron populatlcnn hnva on the polar win ■ 
modal was uaad to daarrlba tlio itaady scata P 
along diverging *oamngncilc Hold lines In 
llaionlren rag lew at lilgli nUltudos. Tha pl«" 
talnad u* nnd H + Iona anJ b«ith hut and told ■»“ 
population*, fl avara I hot oloctron pcpulotion' 
cnnildcrod, IncIudInR lha polar rain, polar | ir . 

And polar equal I . Kstliuitou ur 1>« oloctron p- 
bread on characteristic onorgy and flux .. 4 

InJLcma time the hot /mid electron loapor* “t 


Daaiia on cniracu'ciBirt uuuihj a» ft 

Lnd Lenta time the lmt/n#M nlortron toapnr* 
varlia from 10 - JO" nod that iho r . r 

alart rone varies Iron u. IE lo )0E at 4100 *•- . 

roLioa nt the lovor emlii of thooo [I (bail 

wind Dnlutlnnw with hut ulortrnni „i(hwl 

obtained provluimly fur nuponmulc II o ul 11 ,. tuni 
hot oloctrono. For hlghur liot oloctron la *J h<ri u ■ 
nnd a grrstor parcbntap.a of hot oloctrona, 


nna a grrscor porrDiiiap.a oi no* (.Jimin 

dlaconilniilty In iho klnodc nolutlon, 1 uh 
tlio proconco uf a almrp tronnltlon. Thla * ^ 

cocruspoiida Lo <i mniact aurraeo baiwoan t 


corrynpouuu IU a runiacv ,w— . , j.mc 

cold alaccronn. Along chip auctnen, “ dou 
parent In) barrlor axlata, which redacts to" ^ 
tanoaphorlc oloctrono and prevent* their or 


laooapnortq oioetrono nna pr, ^ 
praianrn of tlio liot oloctrona acta to wore g 
Bupateunlc II* outflow velocity and II r •n«F8»' 
not of fact tha already saturated H aacapo v[t g 
If* energy goln may be aa largo a* 1 to » ^ 


IT onorgy gain may be aa largo ae • ^ 

regard to ©♦, tho lint uloctrone act to re® I0 
potential barrier, thereby allowing more MClfl 
oacapo. A significant enhancomont ,n ^ ,h J wn *oslty 


oacapo. A significant ennancowm 
flux can occur dapandlag on tha h 
and tmparacura. 

J, Conpliya. Ro». , A, Papar IA0BW 


3340 laa dunaltlo* and toaporatura* Bl)0W cBSafl D 
RE80LT9 OF A C0HFREUBMB1VE BIDDY OF THE 
OF Nj IN TUR I0N09FHBRE • . g- WI 

Wadao A. Abdou (Cantor for Atmoaphotle am r |4Ui) 


xnana a. adoou icanioc ioi llr .w Biwan 

Bclancaa, Utnh Store Dolvoralty. U>Ba». Ll irdt 


ncioncaa, utnn store wu.-i # I — - — . •. g, 

D. 0. Tbrr, P. 0. Richards, H. 1. Tbrr, #f 1M9 -, 

The dUagreanant batwaao modal caloiUo« ^ ^ , 

spheric Na* coneretratlona and those e opLr««* , i 

Auoaphara Explorer (AH) aaealllta ta * *j 

a lal for several yaori. Tha modal ^ jd 2 la® 

require an additional loso of tba order 
em-3 a-1 u «. 130 b> In order to . 

obaarved Sj* ooncaotratlona. 1 "'zTiiialoo rt “m 

orbit a of A B data, wo have drawn ."TT, olthari I 11 
■uch a loss rata could only bm provided J^iaailtt 


anhsnclog tho Ionospheric dlaaoalatlva j goaf W 

rata coefficient Tor N» + by a factor nf * 67 

currently accepted value if till* i» the d»»*. 

laboratory data, or by (2) tha ■ oh “ 6 _ lll , c ouM t* , 
axchanga of »,+ with atomlo " ijdapmJ* 1 " 

achieved by two amchaalama which ottnar conc »cr»- 
cooblnad can account for tho obaarema i 
tlona. i s + by (MfP 

Tha first la tha enhanced daatrentLo” “ ^2 
axchanga of vlbratlonally aacWad Bg. r ■ 


4720 Dtairlbutlon and uatar maiaaa 

KSe^SJSi"” ULUm M ™* wmn " «w 

s^^h^jfiErsirss.r'-- 

D»c*rtar l9 70 to g p r » IW .how, ««! ^ 


S 2 {X) v>0 


+ *i 


Tha aacond mocbanlam in tho accidental 1? 
raaonaat react Ion l 


0 + ( a D) ♦ Nj 1*a + f*)v-3 

I 


aurfaca to^.c. cure. king. , u fr^j tTu-c IS 
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Particles and Fields — 
Ionosphere 

5530 H1#-IatHud« Ionospheric currants 
ESI 1 HAT ION OF ELECTRIC FIELDS AND CURRENTS FROM [K 
MAGNETOMCTER DATA FOR THE CDAU-fi INTERVALS: IMPLICA- 
TIONS FOR SUBSTORN DYNAMICS 
Y. Kan I da (Kyoto Stngyn Uni varsity, Ktta-ku, tyou 
603. Jipa"). W. Bi*Joh«nn 
Using a recently dBVBloped numarlcgl achen com- 
bined with IKS magnate™ ter data and tha Rice Uni- 
versity Ionospheric conductivity radol as input, 
tha global distribution of tha key lonoapharlc 
piruitars Is estimated for tha CDAU-6 fnturvali. 

These outputs Include Ionospheric slectrlc fields 
and currents, rield-altgnad currents, and Joule heat 
production rate at high latitudes, and are coapltad 
In the fore of a color movie film, which demnstrates 
dynamics of substorm chinges or the three-dimensional 
current system as well as of the associated potontlal 
pattern. The present piper gives, on the basis of the 
space-lime distribution of the key parameters, the sub- 
store tin frame that can ba referenced to In terns ef 
the lubitonu phases whan discussing some other mao- 
netoipharlc and Ionospheric records. The distinction 
between 'substorm expansion' and 'enhanced convection' 
currant systems is presented on the basis or the con- 
ventions) equivalent currant and potential patterns 
ind 'true' lonocpherlc currents. Although the auroral 
electrojets flow rather contiguously throughout the 
dark sector, there era severe! separate source regions 
or Joule heating from the alectrojit currents. Hits 
Indicatai that the relative Importance of the Iono- 
spheric conductivity and the electric field In the 
ionospheric currents varies considerably depending upon 
latitude and local time. A possible difference In the 
generation rrechanlsa of Isolated and continuous sub- 
store sctlvlty is also discussed to 10*» extent in the 
Tight of the two CDAW-6 Internets. (Substorm, electric 
Meld, eignstoseter, electric current), 
j, Csophys. Res., A, Pepor 4AQS0S 
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of saeondor/ fracture* end tbs .us. ot ehear. See. 
len.ll* rupture, ere tarred et ths tsrulutlea. a f 
both primer/ .heir (recure eons* sad seconder/ 
(naturae. Th. dlreotloe of 0 nulla rupture |, 
eemmooly peralUl to th* orlsnutlon of lha principal 
csmpreeeioB. along the direction of prapl|*ttan of 
the sheer (recurs, ths harlisaul dlipUasssnt 1* 

Lsrgs, sed ths sttsasotlon of dlspUaiMOts Is slew. 

The maxima borlsontel dlspUcoeot or ths sheer sons 
e»y U located In tba ragloo of the Initial fracture. 
Under cartels conditions the ahsar (recur. M . 
poeaeia pivotal cavern* at. TMe Ope of in vex at Bay 
be expensed by ths bohevlor ot the (suit or by the 
gionorphoiogy of the fecit cm*. 

J. Ceoph/f. Res.. B, Paper 480774 
6950 Seismic Sources 

TME RUPTURE PROCESS OF THE GREAT 1979 COLUMBIA 
EARTHQUAKEi EVIDENCE FOR THE ASPERITY MODEL 
S. L. Beck ond L. J. Rufl (Department ol Geological Science*, 
University of Michigan, Ann Arbor, Ml, 6810?) 

We havo determined the oipsrlly dlslrlbullon In Ihs togmanl 
of the Ecuodor-Colombla subducllan rone Ihol war ruptured by 
l» <^*8.2) ond 1 958 (M .7.7) oarlhquakei. For lha 
1979 sarlhqaaKO, wo or. able Iddocunonl dlrocllvtly In the P- 
wavs source lime luncllanii end consequently havo spatially 
located the moment release. By combining rosulls from both P- 
"w rod wifoce wave directivity, we Imva defined three 
regional (I) from Dim lo 56 km north* cm) of Ihe epicenter, 
with low moment release ond a smell seismic displacement «|) 
Ihe oiporlly, tram So km lo 1 16 km northeast of Iho epicenter. 


3736 Hlgnotic Tall 

HtGUlTOTAlL ENERGY STMUW7I AND RELEASE DURING THE CPAW-6 
SUISDIH ANALYSIS LNTIBVAIS 

B. 8. biker sad T. A. Frits (Untvsriry of Californio, Los 
Aliool National Laboratory, Los Alamos , NX 873<3), 
t. L. HcFhsrron, b. H. Fairfield, Y. Kanlda, end 
v, Bsuajohann 

A primary goal of CDAU-6 his been to study th* flow of 
surgy from ths solar wind through the oifnataophara and 
loss doing to oxunlns cha roll of negnatotall storage 
sad tepid dissipation of this anorgy during negnoto- 
•ptiarle sabs torn ■ Tho chosen Intervals for CDAU-6 
snalytts (22 Kerch sad 31 Hsrch-I April 1979} ire vsll- 
sultsd for such scudlss sines spscscrsft were slcustsd 
apstrstm (IHP-8 and 18EE-3) to naasure osEnatosphartc 
energy Input from the solar wind and spacecraft wars alao 
located In tho eignstotall (ISEE 1, -2) and ths oldntghc 
•actor «t geostationary orbit 176-039, 77-007, CEOS-2, 

CCU-3) during several of tha subetorm periods. Using 
aclsr ulsd, negnatotall. end geostationary particle and 
Mild date, aa well as ground-based lnfornsiton, we 
pratsnt ths avldsnc* (or sohenead solar wlod- 
eegnalosphers coupling end concoatcsot increucs of 
slersd osgsatotslL anorgy, Clear examples of energy 
tierega era found prior to tha 1053 and IA3S UT subetorms 
of 22 Htrch, so will *■ tho 0250 ITT end 2250 UT eubatoro* 
on I April and 31 March, raspscclvsly. In thras coses w* 
aitloata tbs total eosrgy Incraasa In the tall prior to 
tba substorm onsets end us as 1 1 mate cha dies 1 pat Ion rats 
c( this lastly during the subslores thamsolvas. Typical 
tctal energy Increase* In the ull ('is 10 22 erga) 
appisr to be core thin adequate to eupply rho eubotoro 
•uro dissipation Inferred from ground -baled end 
■ pacecrtft observations. (5uhstorita, onorgy storage, 
leler wlnd-Bsgnstoephore roupllngl. 

J. Caophys. gee., g, Paper 4A0797 


W5 Hsimtoaphor lc configuration 

IHZZjllODU. (f SATURN '3 MAGNETIC FIELD AND THE PIONEER 
[> nflU* HELIUM NAQHETOHETEH OBSERVATIONS 
t, F. Conaarney, H. H, Acuna, and H. F. Hass 
'Laboratory for Eitralirrastrlal Physios, Goddard Spaas 
Flight Center, Orssnbslt, HD 207TU 
Ksrstlo Field obsarvatlons obtained by tne Ploniar 
II vector helium megnatonobar xro oomparod with the l. 
«»1 Minablo field. Thai. Pioneer II obeorvstlons, 
ebtalasd at oloes-ln rid lal dlslencea , const l tut* en 
inportiit and IndspsodsnL tost or tho 2- xonol nsrsonlo 
“wi, uhllh nt derived from Voysger J j nnd Voysgsr 2 
“niste oignstometar obsar vet ions. DlfFarenaea 
ri ie - tl '* I' megnetomster and tn* 2- model 

'low ire rouid to ba amall fv II) ond quantitatively 
“ lth lh * “PRok* 1 InstnnanLal aooursoy. A 
ratiilsd siieliution of thsem dirrsrooooa in spsooorort 
pafioad ooordlnstei shows that they sra uniquely 

“iLb lha Instrumsnt frsas or rsrarsno* and 
Piratioa. a ouch improved ru to tho Flonaor 11 
JVJ ,Uooa i» abtslnsd by rotation or th# Insiriasnb 
I ui* Rbaut th* epsQooreft spin isle by 

' ' Ibis adjustmunl, possibly sasootetad with 

Heel. Im *" 1 ' 1 la> ° r ro11 ettltudo mrror, the 

mil! 1 vector hsllux msgnmtanxtor obxervxtlons ere 
■ *— utmot with tha Voyxgar 2, axidol. No 
'** Fawid for iny sl|nirionl1L dxpxrtur* rrom 
cTWMLry or Saturn 1 8 Internal meiastla field. 

""*)*■ *«•., A, Papar 4AQ768 

Ineinbllliles 

OF im CYCLOTRON 1IIIERACTI0N IN A 
COMPONENT PLA5HA 

Crophyslce and Planolary 
07 c *))'«»mle, Loj Angelos, 

(w_ "*• W024), Naha Aahour-Abdal la, Yothlheru 

Tr* <l>d Ravin Ousel 

o«nerxi! e D? nl .* b F »hl«f« hoi mliatraplc protons 
ni ..-. •‘•akramspioilo Ion cyclotron wave* (ICI) In a 

ll «i» eiurtiiU 1 ” 0 . S° W H * <nd *** lon * ** < b‘4 ftllta ' 

icaileii U " ,d ‘ L * IW4r Rremlh rale* (both temporal end 
WnreniLfr* com P ut « 1 tor Hlfferont pUtma pardaiolorn 
i w Uoipordlur* and «n(eolropy of cold Ho* 

•) tal rt I* Shown than 

l 7F lcal °F th* geoeUI lonsry alt I - 
,77"' growth rate* are not draillcolly 

Sr?“ Rh*" 4 «Mll proportion (- 1-20M or cold 
hi hrn ,W 1 P r * , « n *l 

2 f x th * 1 * porUnl cyclotron absorption by 
to,l, ,n vicinity of tho Kn’ gyro- 
" 4¥ ? i cc'd rownolo with tho 
M ?L ,h ! JlRtrlhutlon cannot bo genorat- 

<F , **'-) , n«or orfeot*, in a hanogo- 
iv, !_ "Jr 1 '" w l«8t, oennot bo responsible for 
In « | E ^ 0f ^ lon * Rfilch la often obaorvod 

TheveMai? n0t S 11 • llh 1Cr, »« 

* l » ‘ludled fn-°!, flr ?* th rat * ver#u * *“'* nMbtr l# 

Wseeiare 1 or l * IcportRnco In selecting suitable 
l„ numerical emulation experiments. 

■ ““tty*. Rea., *, p 4ptt 

Planetology 

^UJw'XtvI Sii! eha,q, “ i (Fbotoellnomotry) 

,,U W ORBmaVwI^!**^ 7 *“ AL “ W ni0H WNOBCOPIC 
P. g, [ZT ,, *«MB I. WTH0G0LMY 

Hag,tIrF Ch x 0 J AaCt0 *« oi °8F, 0.8. Geological 
* •" Nnfln! f ’ Arl “ M - MM*) «RJ L. A. Boderblom 
ta P««raphlc dat l,1 »*" ,rt f tRohniqus for extract Ion of 
*"■111.1 thj!*f“* ,In « ,B Fl«»«tory taegee is 
, ^ ot 4elll^o»tr_ 0¥ *!f 0 " e, “"F previous limitations of 
•Mlqao-Yi.^1?" ** PFoesduro fully compoeietei for 
‘“Bs. n., "®E*""MFF prove lint In spa coo re Ft 
!? rl «ltooi 1. ^°“ F robu " of surface albedo 
^"lt«eaou«i,^?5f?T ln . kopogrephlu solution by 

fwilUsTb!:? 111 itn * brlghtneas data from e pair of 
|'»«ript,i n ind^trS 11 * “** t" hove ths same 

U ^|lb 1 . vRtlRtiona along their 

*™ eh0, “ vho*n Ita , 

‘•ooUu- . »c upelopo is ohvioos, thus 

■* H“tt> in photopUnometry. An 
'^vlraxem f" P r ""e*od chat alimlxecee even 
fi f tafll, *ilf , F"*otcy along the pair 

Hum, ” the F"«loR have the .are rsll.f but 

twauirm 11^ Thli procadilrt do*§» 

P*° f| iai. TV., th * olbado not very along the, 

Indjeetm that bath procedures 
ef typl2l^l l fI!S 1 ‘^“ 6f *PP*oximttely 2* for 

1 , swir wWch 

»• Fxpor 4 BOB 07 


with most of ihe moment rolnaio aid o dilplocemeni ot“6 m , 
(ill) a imatl-dltplacemaiM region from I Ulan lo 180-240 km 
norfheasi of Iho epicenter. Thm, lie 1979 rupture rone Is 


composod of an aperlly 60 km In length, bounded by Iwo weak 
(imoil dtsplocemrrl) iMioni. The dliflacemenl m Ihe asperity 
l» equal lo the cumuloNvo leclonic diiplocomenl between 1979 
aid 1906 (ihe yea of ihe prevtooa great earlhqut** In this 
*0(ynenO. The I9SB earlhquake It characlerlied by Ihe ruplwre 
of a amall aapority (length scole'25 km) (n the eplcentral 
region. The 1958 event continued lo rupture past Ihlt small 
epfcenlral aroorlly aid Honied rear Ihe epicenter of lha 
following 197? event. This detailed itudy ol Ihe spallal 
variation in momsnt release offers strong support far ths 
asperity model of largs earthquake occurrence. 

1 Caophys. Rea,, B, Pepor 4BQ773 


6950 Seismology (Seismic Saunas) 

THE 1976 FOCAL MCCHANISK5 AMO AMFRSHQC' LOCATIONS OF 
THE SQNGPAN EARTHQUAKES Or AUQUST 1976 IN SICHUAN. 
(HIM 

L. H, JONES (U.S. deal ogles) Survey, Earthquakes 
Volcanoes 6 Eng,, California Institute of Technology. 
625 5. Wilson Are., Pasadena, California 91106) 

The precursory swans, three matnshochs (M • 
7. 2 ,6. 7, 7, 2) and aftershocks of ths 'vingpan 
earthquakes have hero reanalyzed using both loot and 
Leioselsnlt data. Tne (tires ma1n*t«(ki of this 
sequence occurred on the tluyi fault over 4 seven day 
period. Re local ions of the aftershocks using local 
arrival ttmos sho* that three fault strand* ware 
activated In ths previous malnshock, and the 
aftershock tones of each malnshock appear in abut 
rather then ovorlip. Fault plane solutions ditenalned 
by matching telesetsmlc P-wavefoms at WWS5H Stations 
With Synthetic seismograms are conslstont with the 
observed af tershoci aones. The fl ret and third 
ei« inshock 1H. ■ l.Jxinl* N-m and 8.4x10" N-n, 
respectively) showed almost identical semes or 
motion, a combination or reverse and left-lateral 
Strike-Slip motion, nn parallel strands, alrlHng N 
16* V, mat -era separated by a large rlgm-siapplng 
■n echelon offset. Ihe second malnshock IN. ■ 
4 .hr lf> " N-®) , occurred In this offset on j fault at 
an angle of 1?5* to tho other two strands and showed 
almost pure reverse notion. Differences I" the 
orientations o» tha slip victors of th* threo 
aa Inshock* snow that the first malnshock increased tha 
normal shear stress** on the fault sogiwnt that moved 
in the second milnshocir and that the second malnihock 
decreased ths normal stress on the fault segment 
activated by the third pauehock. Three changes In 
normal stresses may have given rise to the longer time 
betwsen the Nrel and second events (5 days) as 
compared with the time between the second and third 
events (M hours). A precursory swarm that preceded 
Ihe Songpan sequence by three years occurred In a 
volume that lurrounded tike northernmost part of the 
planar aftershock zone. Th* time betwsen the start of 
the swans and ths malnihocks and the magnitude of the 
largest even In the swarm are similar to those seen 
for precursory swarm In Soviet Central Alla. 

J. Caophys. Roe.. B, Paper 4*0121 
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EVIDENCE FOR MAOHA INTRUSION DUfilNB THE KAM70TK 1AXES 
EARTHQUAKES OF HAY, I9B0 AND IMPLICATIONS OF IHE ABSENCE 
OF VOLCANIC TREMOR 

Kallti Aki (Dept, of Earth, Atmospheric, and Planetary 
Sciences, H.I.T., Cambridge, NA 02139) 

The CLVD mechanics (9 wave radiation with conical nodal 
surfaces) round for the Hanulh lakes earthquakes of May, 
1980 hat been attributed to dike Intrusion by Julian and 
hit colleagues. There Is e concern abwt this Interpre- 
tation because magma Intrusion through a crack shaild 
radiate cMpfOBlIanel first notion everywhere. Chouet'i 
calculation on 1 magma intrusion model, however, showed 
that the ruin dynamic motion as well as the final static 
displacement shw me pattern slsllar to the CLVD 
aechanlin. We found en ewaple of observed radiation 
pattern similar to a CLVD mechanism from eruptlon- 
eartnquaket al Hi. A»o obtained by Seise, and we 
Interpret me observation es isiildentlf (cation of Uib 
M in motion for the Initial notion. In soarchlng Tor a 
Similar nis Identification for tha Hnxnoin Lakes 
earthquakes, we found that there era numerous reports of 
compression for short-period P wave at stations where 
long-period P wave shows unequivocal dilatation. 
Furtheraore, we found thst the coepresslonal snort-period 
first motion Is systematically earlier than tha 
dl latitlonal one. These observations can be eap alned If 
the source of magna Intrusion generated congressional 
first motions which were very weak and of High-frequency 
contents In the direction where long-period P waves era 
dllaiatlonal. Th« m*9"w Intnislon model can eapiain roe 
discrepancy between the long-period and short-period 
first motion more limply than the of 

eonposlte fault Inga proposed forotplalnlngthaCLVD 
MdiinlM. The leJvalc iwnent of the HoMOth lakes 
earthquakes suggest en tnvolvsnent of mss* «■ lhi 

order of lO-^kn 1 . Ue have not, However, obsorvod yet 
long-period ovents or volcanic Jhaneinlc) IftMOrs 
' ire often observed at ectlve volcsooes. Ha review recent 
advances In theories and observations on volcanic tremor 
and conclude th.t for the wolune of ■*9« - 

suggested For We Hsnmoth Lakes area, a fluctuation of 
pratsure of the order of 10-* bar would 9* A ; ra “ . 
Mosureblo tremor. This conclusion * obtained roder roe 
aisunptlon that both the vlscos V or *9™ «nd the 
radiation loss of ™«m* reservoir ar. low onough (or the 
excitation of x hanioolc trawr. V« found mat me 
concept of "reduced dl splacwnt. IntrwMctd by Aki end . 
Kqyenegl for body wares and h7 Fehler for surriu wvas 
if very useful Tor estlmatlnB th* 

a volcanic tremor sourc*. fault. (CLVD nechanisp^iaagmi 
Intrusion, *»"**" L** e *» Toni »a11«r. volcanic trmror. 
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Uns lew ll Ul-fouMled. An eltsreallvc, lourco 
ln4ss>«nd#ne . m*0»4 ol *tx«ssli,q Ox exUmiixven Si 
S^loyod lor both conetuie-Q and non-con a ten l-£ rodols . 
and It Is fowl (hat altnsr roJel nay be nods to qlve 
e loesonsblv fit tn ths date. Howovai 11 Is a noun 
that If a non- con atan i-g siicliinlSD is cpsrattng than 
tnsra Is probably lass then a Ss chanqs in (1 ov*r ths 
{isqusncy ranqs 0.10 - ?0 .G lhi. 

J. Coi'phys. Res., 8. P*pot i80M9 


<9/0 StruoLur* of mn crust *nd .ipjar nsntla 
HAR/NB SE1SNIC NTFRACI luH iPJM HETwFEU CSPE 3INPS0N 
Mb PRUDN0Z 81). ALASKA 

H. Bo'o (Col legs of Oroanograpnv. Orszon Slat* Unlvnr- 

sl(/. lor.,!'.. :. . t ■ ’ ..... 1 

f. CniDun » 

S ear inn swlsolo retraction study conduct e-1 lol.ccn 
Cap* Simpson and Prudhoa Bay, Alaska, pro, 1 dev data fvr 
euMurfaas structural and l*ologio*l areas- Stoll mis of 
ms uoetorn BsauTort Shelf. Tne rseull* sugzwiL mat 
th* -estern Beaufort Sneir is underlain by a sedimen- 
tary prism ul in bsds dipping and progradlng io Lha 
noriheaii . Correlation or me refraction del* with 
walls drlllsd on land and onshore rtt loot Ion prorilse 
permlte LentsLlve IdenLirioallon or geologic eeqeeneem 
on the baste of tneir seismic velooliy. This study 
asioolalaa nearaurrsoe valoclUae or 1.60 lo 1.65 km/e 
with Quaternary sedlmente and 1.82 - 2.35 un/a velo ci- 
lia* with Ternary atrati. Velocltlaa or 1.60 lo 
3. SO Nm'a are correlated to Upper Cretaceoua roova, 

2.10 - N.1« kjj/s to Lower Cralaoecus beds, 5.66 - 
3.68 xo/a 10 Nlsilaslpplan-Pennaylvanlan carbonates, 
and N.20 lo 6. 0B La's to lh* Franklin Jan baaeoent 
exposed or argillites and pnyllllaa. Heat or Cape 
Hal sett, th* aedlnentmry aeollon la aalnly lower 
Creteoeoua, whtreaa eaat or Capa Hal Lett, Upper Cra- 
taoeoua and Ternary strata dominate, Higher veloal- 
llea (6. NO - 7.07 ts/a) ar* thougnt 10 represeat the 
aryatsUInt btasosnt, probably silicic in saxposliion. 
although no solaala velocities typletl of the upper 
mantle ara present on the reoord sect Iona, a olnlmus 
dapth ealoulatlon pliees tha Honorovlolo dtsacntlnulty 
no ahel lower thin 20 lb. Tin Interpretation indicate* 
that tn* Btrallgraphlu aequenom praaent on* her* at 
Prudhoe oonllnut* to tha offaher* end replies that the 
western BnauTort Sheir may ba • good proepaoi far oil. 
Th* structures derived Tram sal so la dele Indicate that 
tha BoaurorL continental margin la not different from 
Atlantia type eirglns and ndd further avl dense lo Ihe 
canoept of a rifled and rotated Beaufort continental 
aargln. (Narine rerraol lon, aonobuoys, eruat), 

J. Caophys. Bee., 8, Papar 480658 

6970, Ssltaolagy 

AN INITIAL ANALYSIS Of THE EARTH’S CRUST UNDER THE 
Mil LISTON BASiNi 1979 CO-CRUST EXPERIMENT 
2. Hajnal, CJI.R. Fowler (Departeent or Geological 
Sclencat, UnlveriUy of Saaktlchzwan, Saikatoon, 
SiskaUhewsn, S7R CUD), R, F. Harm, E. R, Kenaiowlch, 

6. 1. Cuamtng, A. 0. Rraex, and A, Hair 

Four 300 km long refract loe prof 1 1n frwx western 
Kanltoha and eastern Saakitchawin wnra thot ever the 
Canadian portion of tha Wllllsten basfn. On the bail* 
or three distinct selsnlc velocity Interval 1 6.95 - 
6. SO, 6.60 - 6.75 and 7.00 • 7.61 kn/m, the crust (n 
the Nelson front and tho Churchill tectonic province 
can be vertically sapiratod Into three distinct ran as. 
The cruet thickens from east to west reaching a 
maxim* of more thin SO k" In the centra) portion of 
tho bistn. Th* upper Min tie velocity Increase* from 

7. B4 km/sec In the out to 8.47 ke/iK In central 
Saskatchewan. Along tha aaitam Mint of tbs faiitn, 
tn the transition tone batmen lha Churchill and 
Superior tectonic provinces, extensive structural 
variatlohi ire Interpreted aa rajor faults tdilch 
appear to disturb the entire crust. This thick high ■ 
velocity crust beneath the Ullllatoq basin Indicates 
that It 1» not of utonslonel origin. 

J. Geopbyi. (Ul., B, Paper 48080* 


6973 Lower Kuila Structure 

hap? I no rez Lovn kamtuu dstuxlhatior 1 or unur, 
BRlROOEREin IN P-TCUKITY UP » HOBS AW OADO 6 
Ad IB H. OaiawMikl (DeparlxnL ef Oaologleak Sctencei, 

Harvard Unliarelly, Gaahtldge. HA 02118) 

Tba data from tha I8C Bel Is tin* for ths ymaia 
1966-1979 are usml ta darlv* a thtas-dlMniieoaL modal 
qf lateral variation* af th* P-releclty In th* lower 
ull*. ' Uallk* prevlM* etmdlee. In which sash 
pcrturbatloue wire rnpreaentid bf ■ ' block-1 1 It* 
psvaUtnrlMtlea, w* **^k Lh solution la Ch* far# 1 

6v(r,0.6) ■ £ £ it? f ,(r) fJ{0,*) 
k-0 1*0 , 

geaa 300,000 trewml Lima ramidnali for t*l***(*mle 
dlaian'ca* from 3,000. aarthquih** nr* used In *a 
ItmraUva ptoudore la dmtlv* tb* mfltclant* 0| tba 
...laud X and Laid are 4 and 6, reipaetlvely. En luh 
liaiiilei, In add! tlaa tn *olvt«g. far tha 
thrat-d Irene tonal atruatara, re ale. r* local*. *11 (hn 
aarthqumkae, pertnrb cha aV.rega treyal tlmn corva and 
deretmln. .uctre c.rrecttra* for ever 1000 qtatteas. • 
particular mltanclon la gTvmn ta the ptpblre pf 


lh* mil) Ln dlarcntlaully and juic ateve ths rcr*-a*atl* 
hovindery. uh.1* tU mmxlmun pciturYunon* noth 1 - 

I. 31 af the ivarage v.locltp *v*n (or (hi* highly 
•moolhid modal. At a depth of 2'JOO k. the rm* 
paiturbatl.n* ate .oma J 10 4 time, lowet thin *1 
vlihar of th* (wo bound* rl*i. Iha nodal predict* wall 
lh* Urga-*<*l* pal tarn of obi.rvad l leva I tin. 
(••ideal 1 for vartcue aaurt* reglane. ucapl (ar tha 
dlaiLnct affacta ol iha wubductlon ions*. Tk* ao»i 
■lilt teg 1*1** ecnlm thraa-dlmaae Lanai feeture ol (ba 
mode 1 le * ring af high velocities < I icuaic rlbl ng tha 
Peel lie baaln within * depth tang* fioa 1000 ka to the 
ccio-oantls bound* ry. If prapirl lonell ty balnea, 
parturka t ton* In vnlacley and trap* return le tiiuasd, 
(he derived pat tent of anon* I !«j could ba cone la rent 
wllh a twe toun.l-r, (ever medal at cenvaCtl-xt In the 
Icwai meat la. V'D. caul lea, however, ahaold h 
•*• relied la Interpreting th* (wnultn near ll* «>0 ka 
dlecapilaulty, whnre tha raaoIvLng power al our dataaat 
1* Unit ad try tbc lack of adequate control of tha upper 
neat la structure- Al the *aae line, a ilgeif leant 
global Increaaa tn lha level of perturbation In cha 
lorenaoei oasUe In aiubllihad bayood queaslom. The 
reaull of Dxinomekl ot *1. <1977) on ihe correlation 
between ths 'equlvslaml gaold" end the obeerved Avoid 
for tb* angular mrlar cue bare 2 end 3 la coni l mod. 

J. Qeophya. Pea., 8, Papar 41G43D 
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SHORT-TERM, SINGLE, MULTIPLE -PURPOSE RESERVOIR 
OPERATION: IMPORTANCE Of 1055 FUNCTIONS AMD FORECAST 

ERRORS 

Blthln Daltd (Miter Resources Management Laboratory, 
Engineering Etpertnnt Station, University of 
Arkansas, Fdyitlevll le, AR 7270 L ) and S.J. Burges. 

A series of synlhotfc short-terr> forecastnd values 
(which satisfy a specified distribution of rorecist 
errors) are used ta ■wirtne operation or e single 
reservoir. The quality of Torecaslsd values Is rap- 
resented by ths nan and variance of these errors or 
the coefficient of predict ton (Cp). Tha objective 
function of the operation re dal Is issured to bn the 
best possible trade-off between probable deviations 
frar two operation targets: release snd storage 
vo lire. Reservoir release was effected according to 
the solution of the optfrlzitlon rodel conditioned 
upon the forecasted strearftow volires For s glvin 
tin Increment. The storage volire waa then corrected 
to reflect actual strearflow For the forecasted 
period. This beesra the initial storage for the next 
forecast period. Actual toxin, deviations between 
actual and forecasted tosses, the variance of storage 
and release volures, end operational perfomnee trea- 
sures Including relAebll Ity. resiliency, and vulnera- 
bility were found Lo be sensitive to Un relative 
trpertance given to dev lit Ions frar release or storage 
targets and the quality of forecasts. The parfonrinci 


of in operation pal Icy based on a model that uses 

E redlclBd stress flows is dnterrlnlslfc Inputs cannot 
■ correlated directly with the shape or the assured 
loss function. 

Water Eaeoor. Rem., Pnpmr 4140691 
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time in ot the fore T - fo « . .T. - M avii ’l- fcrelculmr nkianclnn le gTv.n to tbs problem p r 

lndrowndwt. cmnnot be uemq to m*e**» ** , ^.htlng thm todlvldn*! ehmarvduen* Im otd*r to 

;r5STfn 10 f - ot w 110 ^ 00 ...id, « «-•’ - p-»»*«'. «« *□ th. u«,. n 

* in a Alaolflcut. QV«rsstlBite. in • jg..JknPimi a r uhit COM ifcd • .Tbi nualtlnl 




dlitributlos ol lourcoe' akd reretveid. .Tb* reawLtlng 
model (how* 'a hl|h level of p»rcutb*tlooi Just bslow 


7120 ClaoironogneUa radiation (So)«r EUY Maavldllis) 

LJ Hi WIDTH OP THE SOLAR CUV »• 1 RESONANCE EMISSIONS AT 
384 ADD 937 A , . 

Hi 9. Ogsve, E. Pnilllpn mod O. L. Judgo ISpsae 
Science* Center and Department af Phyalcs, Unlvsrall) 
of Southern Cal I forma , Los Angolan, California WoBs- 
1340. NNov with Lluon Induakrlea, Woodland Hills, 
Cslirornla) 

In thla brief report wo present our (steal llmwldth, 
value* for th* solar Ho 1 Unas at 38a and 337 A 
dtioralhDd froa * eurra- of- growth tachniquo. The 
HHKiromnca were aoiwuoiei with * rnonai torn* 
Bpedtroaeter vitwlng iha full disk of tho tun on 
August 10, i>82 *l a tenittt engla of - 30* and along a 
trajectory for lOtloh thq piak Altitude waa - 325 Kn. 

Th* svaragn of th* damn n*«eur*a*jita ot til red during 
th* rilghL gave a Tull width at hair nailmum (FJOM3 Of 
97 t 19 #A and 132 i ]0 «L fqr lh* 9Bo and SIT i lines 
raspaotiveLy. Th* aolsr oottvlty Indies* for Lha dor 
ot lh* fllgnt war* r,,., . 209.3 and H, - 195, and 
war* algnlf leant! y highnr than thay war* during bur 
pravlau* riigntn «n Novaabar 97, 1974. 5*plMh*r 29, 
1977, bid S*Dk«fttr JO, 1980. Tha *d*v llwK »L 364 6 ' 
w*» also anaured and chpHgad oonaldarablr froa fltgbt 
La rilgh In acoordanu* with aolar Indices, Cottar l »on 1 
of solar Unauidlh data naylndlcatn two poaslbla 
trends xlilMuDi the aeasurexant arrora do overlap ond 
Improred alatiatUa ara required. These euggeated 
trend* ara tnit. (1) tha hallua Llnawldlhi cay 
dacrapa* with Inwaaalng aolar aoilvliy and 42) the ■ 
n > Jn line or a* I mAy ba broader than tha n - 2r» 

J tn*. ; 

J. bquphya. la'*.. A,, Payer 4A07Q7 








